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mass demonstration in the auditorium 


The projectionist can follow a specimen through a progres- 
sive series of ever-closer localizations, from its gross aspect 
to its ultimate microscopic demonstration under oil-immersion 


The auxiliary Scopicon dark-chamber “round-table” 
affords superb facility for small-group study. 
Here the projected image is cast upon a platen 
within a light-tight chamber, with separate light- 
excluding viewing hoods for each observer. Any 
number up to ten may share in conference, which 
can be conducted in a normally lighted room. A 
pointer at each port permits any observer to indi- 


cate areas of interest to all the others for discussion. 


- and for 
small-group 
**round-tables”’ 

in a normally 
room 


SCOPICON, Ine. 
215 East 149th St., New York 51, N. Y. 


stration of smears even 
_under oil-immersed microscope ob- | 


jectives. In projected’ images 


six 


"feet or more across, the minute 
ular details of white: blood — 

calls can be seen, due to the pin- 
point character of the 1 mm. square 
(approx.) focal spot employed. The 
Scopicon light is steady, flickerless 
.. its brilliant white color exhibit- 
ing biological stains to the greatest 
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CHANNEL 
SIMULTANEOUS 
RECORDING 


his fine new SANBORN instrument is designed for 
those research and diagnostic groups whose require- 
ments call for “more than one channel” simultaneous 
recording, but who do not need, or whose budget allowances 
do not permit, the four-channel Poly-Viso. 

Introduction of the two-channel Twin-Viso is being 
hailed with the same enthusiastic praise as was the Poly-Viso : * 
—not only because it too helps answer more recording problems, “VISO” fa e 
but because it has the same basic design advantages of the “ Poly.” mi 
Among these are: immediately visible, inkless recording in true ; 


rectangular coordinates; clear, sharp and permanent records; local i OTHER MEMBERS ARE THE: 
and remote code marking; and a choice of ten paper speeds ranging 


from 0.5 to 100 mm/sec. I 
Quick and easy interchangeability of amplifiers and pre-amplifiers >~Wiso CARDIETTE 
makes possible the availability of a variety of input circuits — which . 


offers the user a wide range of two-channel recording possibilities, 
such as; combinations of ’cardiograph leads; direct pressure record- 
ings; polygrams; pneumograms; ballistocardiograms; myograms; 
sphygmograms; phonocardiograms (for timing); and temperature 
measurements — using, as required, supplementary Sanborn equip- 
ment or attachments, or “pick-up” transducing and amplifying 
devices which may now be in your laboratory. 


For further information, address Dept. S OF, ~ CARDIETTE 


SANBORN COMPANY 


recording of one 
Established in 1917 


*cardiogram, or 
CAMBRIDGE 39, MASSACHUSETTS 
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Textbook of Organic Chemistry 


3rd Edition 
by E. Wertheim, Ph.D., UNIVERSITY OF ARKANSAS 
Consider It For Fall Classes 


New material, references, and teaching aids have been 
added to bring this famous textbook of organic chemistry 
completely up-to-date. Just off press, this new 3rd edition 
now includes the electronic approach and places double 
bonds throughout. Long recognized as a leader for a be- 
ginning course in organic chemistry, Dr. Wertheim’s text- 
book has sold over 100,000 copies in its first two editions. 


958 Pages, 105 Illustrations $5.00 
/ CHECK THESE NEW FEATURES 


(] new processes—Fischer-Tropsch Process, continuous soap 
making, the German Prussic acid process, Telomerization, 
cold rubber 

(0 new compounds—invert soaps, osotriazoles, hydroxyethyl- 
cellulose, carboxymethylcellulose, 2,4-D, antihistaminics, fil- 
terable viruses, antibiotics 


(0 new theoretical material throughout on—bond energies, 
bond distances, inductive effect, electronegativity, electronic 
mechanism of reactions 


new reactions—chloromethylation, Clemmensen reaction, Re- 
formatsky reaction 


new literature references—all critically reviewed, many old 
ones removed 


new questions and numerical problems—added to each 
chapter 


physical constants—checked with latest information 


double bonds placed in all of the benzene and other aromatic 
rings . 


RESERVE YOUR EXAMINATION 
COPIES NOW! 
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Wertheim! 


FIG. 16 
FIG. 17 
O O 


N 


Cc=0 O=C 


bu ou 
Dicoumarol 
WERTHEIM’S 


“Laboratory Guide for 
Organic Chemistry”, 


3rd Edition, is an ideal companion for the 
new “Organic.” Both text and lab guide are 


bound in washable material! 


24 ILLUSTRATIONS—457 PaGes— $3.25 


The Blakiston Company, 1012 Walnut Street, Philadelphia 5, Pa. 


Please send me a copy of Wertheim’s “Textbook of Organic Chemistry” 
—3rd Edition. [ Also Wertheim’s “Laboratory Guide for Organic 


oO examination copy [ personal use 


Sci. 3-2-51 


IN CANADA—WRITE—105 BOND STREET, TORONTO 2 
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College Enrollment 


NCERTAINTY over how many students will be 
in American colleges next fall has led to doleful 
predictions of empty college halls. According to a 
New York Times survey, it has also led university 
presidents to plan an average reduction of 15 per 
eent in their faculties. Analysis of the probabilities 
easts grave doubts on the wisdom of such pessimism. 
U. S. Office of Education figures showed a total 
of 2,295,000 students in higher educational institutions 
in the fall of 1950—6.6 per cent less than in 1949. A 
larger drop will result from the passing of the GI 
bulge next fall, when veteran enrollment should be 
about 275,000. That factor alone would decrease total 
enrollment by 13 per cent compared with 1950. 
The further decline resulting from military service 
policies may remain uncertain until Vongress acts, 
probably late in the spring. In view of that lateness, 
Selective Service may announce interim policies. One 
way or the other, it seems highly probable that, bar- 
ring full-scale war, most freshmen and practically all 
present sophomores, juniors, and students working for 
graduate degrees will be allowed to continue in school 
next year if their work is satisfactory. 

Next year’s freshman class will be cut. But the de- 
ferment of up to 75,000 eighteen-year-olds to go to 
college seems almost certain. There will also be re- 
jectees and some too young for induction. If the 
minimum induction age remains at nineteen, most of 
those who wish to can enter college. The number will 
be much smaller if induction age is reduced to eight- 
een, but that will probably not happen for a number 
of months. The Senate subcommittee report would re- 
quire draft boards to exhaust the nineteen to twenty- 
six range and then to take those closest to nineteen be- 
fore moving lower within the eighteen-year-old bracket. 
Students who have started to college before being 
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called may have their induction postponed until the 
end of the school year. 

Women constituted 31.6 per cent of the 1950 en- 
rollment, and there is no reason to expect a decrease 
next fall. In fact, in 1951 a few more girls will arrive 
at college age than in 1950. 

All in all, it seems probable that the 1951-52 fresh- 
man class will be two thirds to three quarters as large 
as last fall’s, and that total enrollment will be above 
1,800,000. The total decrease would thus be 214% per 
cent of the 1950 enrollment figure. The one develop- 
ment that can produce a greater drop is panic—the 
fear that students should enlist now rather than wait— 
and academic despair over next year’s prospects will 
inerease the tendency of students to make that de- 
cision. 

From the standpoint of faculty requirements, sev- 
eral factors will tend to offset the drop in enrollment. 
There will be pressure for accelerated programs. Some 
college facilities are likely to be used for military 
and civilian defense training programs. Budgets for 
military research will increase; contracts for that re- 
search will have to be rather widely spread among in- 
stitutions that have retained their scientific faculties. 

There is one further point: I can think of few 
things that would please the planners in the Kremlin 
more than to have the United States seriously reduce 
the specialized training on which our technological 
superiority rests. The necessity of continuing to train 
many students is well recognized in Washington, de- 
spite the publicity given to counterindications, and I 
am confident of the ability of government leaders to 
adopt policies which are so obviously in the nation’s 
best interests that they constitute the only right 
answer to the question of whether we should continue 
to produce college-trained specialists. 


WOLFLE 
Commission on Human Resources 


and Advanced Training 
Washington, D. C. 
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EAD SHIELDS 


TECHNICAL ASSOCIATES. 


PIONEER MANUFACTURERS or RADIATION INSTRUMENTS 
3728 SAN FERNANDO ROAD, GLENDALE 4, CALIFORNIA 


Automatic Tidal Volume Recorder 
Peck—Waller 


P. O. Box 2-V—Richmond 5, Va. 


New Instrument 


DAYLIGHT 
FLUORESCENCE 


TESTER 
Menlo Research Laboratory introduces the new Fluoretor, a 
portable blacklight instrument weighing only 2 lbs. Ideal for 
many types of laboratory quantitative and qualitative checks, 
also on-the-spot glow-fracture testing of materials in factory 
or field. Pa d dark chamber head permits tests in full 
daylight—or remove to use as wand for examinations in 
darkened areas. Models for operations from two standard 
flashlight batteries or 115-v 60 cps power, both with choice 
of 2537 or 3650-63 A frequency. Ready to use, in sturdy 
wooden box—portable model $49.50, 115-v $42.00. Inter- 


changeable head for alternate frequency, other accessories 
available. Write for free literature. Dealer inquiries invited. 


MENLO RESEARCH LABORATORY 
P.O. Box BB522 Menlo Park, Calif. 
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WAR SURPLUS OPTICAL BARGAINS 


YOUR CHANCE TO SAVE REAL MONEY! 


MAKE A MICROSCOPE—Get wonderful results. Own an in- 
strument worth many times the cost to you. Simply convert 
a U. 8. Govt. Riflescope (Govt. cost over $65.00). It’s easy! 
We show you how. No machining required. Get up to 40 
Power. Scope we furnish is used but good condition .. . 
sent complete with extra lenses and direction sheet. 

Steck 7#959-W $7.90 Postpzid 
Seen — tee above project, to simplify and speed up 
work— 


DON’T MISS THESE 
BINOCULAR BARGAINS 


American Made! Save Real Money! 


An opportunity to own a truly 
fine pair of American-made glasses 
at substantial savings over glasses 
of comparable quality. Made by 
Anchor Optical Co., our Binoculars 
are light-weight, dust-proof, mois- 
ture-proof, expertly collimated. 
Designed and built to stay in 
collimation even under rough us- 
age. Optics are low reflection 
coated—precision made for clarity 
and sharp definition. Metal parts 
chemically treated to prevent cor- 
rosion. Anchor Binoculars come 
with sturdy ne Case and 
neck strap. All Glasses factory 
tested and inspected—guaranteed 
for full year against any defects in workmanship or materials. 
Sold with 10 DAY weeny BACK PRIVILEGE. 


Stock #063-W ............ $75.00 Postpaid 

Stock #966-W ............ 


99.50 Postpaid 
(Be sure to add 20% Fed. Tax on Binoculars) 


SPECIAL! SPECIAL! 
* RONCHI RULINGS x 


Black Line Grating 


Plate glass with etched —y black lines—space between 
each line is same as thickness of the ruled line itself. Made 
by photographic process. Number of lines per inch ranges 
from 65 to 133 as shown below. Normally cost $4.00 to $5.00 
per sq. inch. Used for fine measuring, testing and measuring 
astronomical mirrors, testing microscope objectives, camera 
objectives, and magnifiers, used in pairs to see diffraction 


ttern. 
- (Some seconds, with slight scratches.) 
1 in. x 1 in, 2 in, x 2 in. 


Stock Lines Stock Lines 
No. Per In Price No. PerIn. Price 
2122-W 65 $ .75 | 2133-W 65 $1.50 
-Ww 85 2134-W 85 1.50 
2127-W 110 1.00 2136-W 110 2.00 
-W 120 1.00 | 2137-W 120 2.00 
2129-W 133 1.00 | 2138-W 133 2.00 


MOUNTED ANASTIGMAT LENS—Free booklet with your 
order: “How to Make Your Own Enlarger.” Speed f/7.7, focal 
length approx. 127 mms. Suitable for pictures, negatives, 
positives up to 34 x 43”. Stock No. 8004-W .... $7.50 Postpaid 
NON - ABSORBING BEAM - SPLITTING MIRROR—Latest 
development! Optically flat to % wave length. Size: 
1-15/16” x 2-15/16”"— thick. Reflects approximately 50% 
and transmits approximately 50%. No light is absorbed. 
Has a three-layered film which accomplishes non-absorption. 
Stock #567-W $.500 Postpaid 
8 POWER ELBOW TELESCOPE.—Gov't Cost $200.00! Our 
Price $27.50! Big 2” diameter objective. All lenses Achro- 
matic. Amici prism erects the image. 4 built-in filters— 
clear, amber, neutral and red. Slightly used condition but 
all guaranteed for perfect working order. 
Weight 5 Ibs. Stock #943-W .. $27.50 Postpaid 


LOOK AT THIS BARGAIN! 


MOUNTED PROJECTION LENS-—s F/19... FL. 15 
mm. $22.00 value for $7.50. Low Reflection Coated. Used on 
8 or 16 mm. Movie Projectors ... or to make a Desk Viewer 


or Editor .. . for 16 mm. Micro-film Reader . . . for Con- 
tour Projector for very small items. 
0060055050 60 nbs $7.50 Postpaid 


LENS CLEANING TISSUE—Ist quality, sheet size 11” x 74%”. 
Made to Gov't, spec. Free of abrasives. High wet strength. 
Stock #721-W .......... 500 sheets«.......... $1.00 Postpaid 
SLIDE PROJECTOR SETS—Consist of all unmounted lenses 
you need to make the following size projectors: 


Steck 2£4020-W—35 mm. $2.85 Postpaid 
Stock #4038-W ......... 34- $3.35 Postpaid 
Stock 74039-W ......... X $3.35 Postpaid 


$1200.00 VALUE for $95.00 
SCISSORS TELESCOPE—<Gives 100 times greater stereo- 
scopic bgt than the unaided eye. Binocular type. Big 
field of view. 12 power. Furnished complete with tripo 
mount and case. Used by Army and Navy for long distance 
spotting, target observation, etc. Used but good condition. 
Shipped f.o.b. Camden, N. J. (Weight approx. 79 Ibs.). 
LOOK! LOOK! LOOK! 
Sheet Polarizing Material— 
Bey ccccse Pair of 1” dia. Circles 
Stock 7692-W ...... Pair of 2” dia. Circles 


A WONDERFUL BUY! 


Amazing Pocket-Size 
10 POWER 


SPOTTING SCOPE 


Complete With Tripod and Swivel Head 
Only 5%” long—8%” high on ‘tripod. 
Adapted from Army telescope and worth 
many times our price. Excellent for 
clarity and sharpness. Has prism erect- 
ing system, achromatic objective, Rams- 
den Eye-Piece. Lenses low reflection coated. Ideal Scope for 
sportsmen and hunters. 


SO MUCH for SO LITTLE! 


SIMPLE LENS KITS!_Kits include plainly written, illustrated 
booklet showing how you can build lots of optical items. 
Use these lenses in experimental optics, building TELE- 
SCOPES, low power Microscopes, etc. 


Stock #2-W—10 lenses ..... $1.00 Postpaid 
Stock 25-W—45 lemses ..... $5.00 Postpaid 
Steck 710-W—S0 lenses $10.00 Postpaid 


MOUNTED TELESCOPE EYE-+PIECE—Kelliner Ex- 
cellent astronomical and other telescopes. War Surplus. 
Government cost about $18.00. Focal length 24 mms. Lens 
Diameter 23 mms. Unusually wide field. 

PRISMS! PRISMS! PRISMS! 

We have the world’s largest stock, widest variety, at the 
lowest prices. Write for our FREE Catalog W. 


TERRIFIC BARGAIN! BUBBLE SEXTANT 
BRAND NEW and with Automatic Electric Averaging Device 
and Illuminated Averaging Disc for nighttime use. Govt. 
cost $217. Though brand new, we have re-checked Bubble 
and Collimation and uarantee perfect working order. 
Price includes wooden Carrying Case. Full directions for 

use accompany each shipment. 

nc $22.50 Postpaid 
BUBBLE SEXTANT—TYPE A-8A. Excellent condition but 
may be slightly used. Each has been carefully checked and 
collimated. Averaging device for nighttime use. Carrying 
Case and instruction booklet included. Gov't cost about 
.00 tock #O46-W $32.50 Postpaid 
TELESCOPE EYE-PIECE—Consists of 2 Achromatic lenses 

F.L. 28 mm. in a metal mount. 
Postpaid 


IF YOU'RE INTERESTED IN OPTICAL BARGAINS 


Write for FREE CATALOG W 


ORDER BY SET OR STOCK NO. 


{ 
slit. 
es) EDMUND SALVAGE COMPANY: BARRINGTON, NEW JERSEY 
Tol. 113 March 2, 1951 


SHARP CUT-OFF FILTERS FOR THE NEAR INFRARED 


The Polaroid Type XRX 
Filters developed * for signaling 
and identification devices are 
now available for general use. 
These filters block the ultraviolet 
and visible light but transmit the 
near infrared with an efficiency 
not approached by other filters. 

They are proving increasingly 
useful in odimny and other ap- 
plications involving infrared 
spectroscopy, photography, 
communications, and vision sys- 
tems employing IR-sensitive 
image tubes, ge lead 
sulfide photocells, cesium vapor 
lamps, and the like. 


All of the filters are notably 
sharp and complete in their cut- 
off. Total visual transmissions 
lie in the range of 0.0001 per 
cent to 0.0000001 per cent. 


Through the darker types 
the mid-day sun can be dis- 
cerned only after substantial 
dark adaptation. Special var- 
ieties are available through 
which the brightest common 
sources of artificial light are 
completely invisible, even to the 
fully dark-adapted eye. 


The near infrared cut-offs 
range, for the various types, from 
800togoomillimicrons. All filters 
transmit to 2.8 microns and the 
unlaminated filters have an ad- 
ditional transmission band be- 
tween 3.5 and 6.5 microns. They 
can be used continuously at tem- 
— of go°C (about 200° 

); may be used for short periods 
at higher temperatures. 


Polaroid infrared filters Type 
XRX are stocked as 2-inch 


POLAROID XRX FILTERS 


LZ 


780 650 900 950 tooo 1080 
WAVELENGTH (Millimicrons) 
CORRECTED FOR SURFACE REFLECTION 


as3i 


8s 38 


PERCENT TRANSMISSION” 


uare and 2-inch circular 
filters, for laboratory use. Price: 
$5.00 each in plastic, $7.00 each 
in water-white glass. Corre- 
spondence is invited concerning 
larger sizes and large-scale uses. 
Write Polaroid Corp., Dept. 
SC41, Cambridge 39, Mass. 
U.S.A 


@) POLAROID 


*See J. Opt. Soc. Am., Vol. 36, pp. 460-464, Aug. 1946 


the 


microscope lamp 


Polaroid ® by Polaroid Corporation 


PHOTOVOLT 
Exposure Photometer Mod. 200-M 
for 


PHOTOMICROGRAPH Y 


designed to 
the specific 
requirements 
of the clinical, 
control and 
industrial 
laboratories, 
the E&G 
LAMP 
provides 
controlled 
illumination, 
cool opera- 
tion, and 
constant, bright light 
for every application. 


Accurate determination of exposure time in 
black-and-white and color photomicrography 


Write for Bulletin #810 to Price $65.— 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


854 so. figueroa street 


los angeles 17, calif. 
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“LOADED” witn 


MANY more wires can be crowded into a 
cable sheath when the wires are fine. But 
normally, wires don’t transmit as well when 


they are fine and closely packed. 


Bell engineers long ago learned to make 
wires do better work by loading them with 
inductance coils at regular intervals. The 
coils improve transmission and let messages 
travel farther. But originally the coils them- 
selves were large, heavy and expensive. The 
cases to hold them were cumbersome and 
costly too. 


So year after year Bell scientists squeezed 
the size out of coils. To make magnetic cores 


BETTER TELEPHONE SERVICE 


Twenty of the Bell System's newest small loading coils—like 
the one at the left—are housed in the long black case, mounted 
in a cable splice. This type of installation permits the econom- 
ical extension of city cables to serve out-of-town subscribers. 


of high permeability they developed Permal- 
loy. Tough but extra-thin insulation per- 
mitted more turns to a core. 


New winding machines were developed by 
the Western Electric Company. Coil size 
shrunk to one-fiftieth. Some—like the one 
shown above—can be mounted right in cables 
themselves. 


The 15,000,000 coils in the Bell System 
today mean thinner wires, more wires in a 
cable—more economical service for you. They 
demonstrate once more how Bell Telephone 
Laboratories work continually to add to your 
telephone’s value. 


(@) BELL TELEPHONE LABORATORIES 


r WORKING CONTINUALLY TO KEEP YOUR TELEPHONE SERVICE BIG IN VALUE AND LOW IN COST 
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@ Complete 
“Packaged” 
Counting Sys- 
tems 


@ Scaling Units 
of Radiation 


Counting 


@ Portable 
Count Rate 
Meters 


@ Health Mon- 
itoring Instru- 
“ments for Person- 
nel Protection 


Mica Window, 
and Windowless 
Counters 


Line of Acces- 
sories for the 


atory 


nuclear 


PRECISION IN- 


FOR NUCLEAR 


MEASUREMENTS 


| 


@ Glass Wall, . 


@ Complete 


Nuclear Labo- . 


for Every Type. 


_STRUMENTATION 


DISTINCT 
*COUNTING 
METHODS... 


NUClear’s 


COUNT-O-MATIC 
SCALING UNIT 


The scaler can be set to count auto- 
matically a predetermined number 
of counts and indicate, on an attached 
electrical timer, the time soupesee to 
register the preset number of counts. 


2 Ic is also possible, with Nuclear’s 
& T-1 dual timer, to count for a 
determined length of time, recording 
the number of counts. 

3 Model 163 can be manually oper- 


ated for application to many varied 
counting requirements. 


4 By simply switching the scaling 
factor to two, it is possible to use 
the scaler as a ry, instrument, 
listening to the clicks of the register 
as an aural indication. It can be 
with or without a probe. 


With these four distinct counti 


methods, it is possible to utilize the 


versatile Model 163 Count-o-matic 
scaler to provide the most convenient 
method and technique for each specific 
‘pe of sample being analyzed. 

fore you purchase, get all the facts 
about Nuclear products and services. 


SEND FOR 


NEW. 
COMPLETE 
CATALOG 


nuclear instRUMENT and 
CHEMICAL CORPORATION 


Ad ine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin ; 
BAL; Biotin cryst.; Caffeic Acid; Carotene cryst.; 
Catalase; Cellulase; Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Dihydroxyacetone; Dihydroxyphenylalanine (DOPA) ; 
Dipyridyl; Edestin; Emulsin; Erythritol; N-Ethyl- 
piperidine; Fibroin; Folic Acid; Galacturonic Acid; 
Gentisic Acid; Girard Reagents P and T; Gliadin; 
Glucose Pentaacetate; Glucuronic Acid; Glyceralde- 
hyde; Glyceric Acid; Heparin; Hordenine; Hyaluroni- 
dase; 2-Hydroxyadipaldehyde; Humulon; Isoascorbic 
Acid; Isopropylarterenol; Kojic Acid; Kynurenic Acid ; 
Lanthionine; Lipase; Lysozyme; Lyxose; Malononi- 
trile; Maltase; Melezitose; Mesobilirubinogen; Muscle 
Adenylic Acid ; Myanesin ; p-Nitrophenylphosphate ; Nu- 
cleoprotein; Orcinol; Pancreatin; Pangestin; Panto- 
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Part I 


N NOVEMBER 9-11, 1950, the first Alas- 
kan Science Conference was held in Wash- 
ington, D. C., under the auspices of the 
National Academy of Sciences and the Na- 

tional Research Council. Participating in the confer- 
ence were approximately 300 American and a few 
Canadian scientists, whose deliberations took place in 
10 sections, grouped in 3 divisions—biological sciences, 
physical sciences, and social sciences. The Biological 
Sciences Division included sections on agriculture and 
forestry, botany, public health and medicine, zoology, 
and physiology; the Physical Sciences Division, sec- 
tions on geology and geography, geophysics, meteor- 
ology, and oceanography; and the Social Science Divi- 
sion, a section on anthropology. The conference in- 
eluded some general sessions in which all sections 
joined, several symposia embracing two or more sec- 
tions, and individual sectional meetings. Growing out 
of the meeting was a series of recommendations to 
the National Research Council that are expected to 
go far toward eventual attainment of the conference 
objectives. 

These objectives were: (1) to review the status of 
scientific research in Alaska, (2) to appraise the major 
requirements for scientific research still to be carried 
out, and (3) to explore ways and means of activating 
any required facilities and of coordinating existing 
facilities to attain the maximum results. 


The status of scientific research in Alaska. Since 
1867,:-when the United States purchased Alaska from 
Russia, research in the territory has been the special 
concern of the Federal government. The small popu- 
lation, the difficulty and expense of research activity 
in most parts of the territory, and the lack of ade- 
quate financial resources at the disposal of the terri- 
torial government, all combined to keep at a modest 
level research under territorial administration and by 
private institutions and individuals. Nevertheless, re- 

1The printed Preceedings of the Alaskan Science Confer- 
ence (N.R.C. Bulletin 122, $2.00) will be available after 
April 1, 1951. Copies may be purchased by nonparticipants 
from the National Research Council, 2101 Constitution Ave., 
Washington 25, D. C. 


* Published by permission of the Director, U. 8S. Geological 
Survey. 
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The Alaskan Science Conference’ 


John C. Reed (Part I)? 
U. S. Geological Survey, Department of the Interior, Washington, D. C. 


Harold J. Coolidge (Part II) 
Pacific Science Board, National Research Council, Washington, D. C. 


search was necessary, and a substantial amount was, 
and is, being carried on under Federal auspices. 

Continuing research is important for increasingly 
cogent reasons. The territorial resources were, and still 
are, very great. Since the purchase of the territory, 
its waters have yielded almost two billion dollars worth 
of new wealth in fish products, and the present annual 
contribution from fisheries is about $95,000,000. Simi- 
larly, its mines and quarries have contributed approxi- 
mately one billion dollars worth of mineral products 
to the nation—mostly gold, copper, silver, platinum, 
and coal. At the present time, because of economic con- 
ditions, mining is at a low ebb, but the future still 
holds great possibilities. From Alaska during the 
American regime has come more than $120,000,000 
worth of furs, and the average annual fur catch is 
about five million dollars. 

With World War II came an increasing recognition 
of the strategic geographic position of Alaska, and 
events since the war have underscored the significance 
of the territory’s location in terms of the global age. 

A large part of the research pertinent to Alaska 
appears to be incidental to the general pattern of the 
research of the times. Through the general fabric, how- 
ever, runs a surprising number of threads that are of 
special significance in regard to Alaska and to other 
areas fronting upon the north polar sea—meteorology, 
transpolar air navigation, auroral studies, radio prop- 
agation, geomagnetics, permafrost, agriculture includ- 
ing forestry, hydrology and hydrography, voleanology, 
location and appraisal of mineral resources, ocean- 
ography, and a host of others, all have a special Alas- 
kan importance. 

The Federal research work done thus far has been 
sponsored by many bureaus in most of the depart- 
ments. Important contributions have been made, also, 
by some non-Federal individuals and groups. Here 
might be mentioned as examples the University of 
Alaska, the National Geographic Society, the Harri- 
man Alaska Expedition, the Smithsonian Institution, 
the Arctic Institute of. North America, the American 
Geographical Society, and a number of state univer- 
sities. 

In general, Alaskan research appears to have been 
rather poorly coordinated. In substantial part, re- 
search facilities are so organized that planning and 
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execution are largely and properly carried on accord- 
ing to a functional pattern, but far too little attention 
has been paid to the possibility of a coordinated ap- 
proach involving several or many scientific disciplines. 
Such coordination is especially needed in a place like 
Alaska, where the overhead in research effort is ex- 
traordinarily high. Herein lay the basic reason for the 
ealling of the conference by the National Academy of 
Sciences and the National Research Council. 

Attempts have been made in the past to coordinate 
some research activities in Alaska, and in many in- 
stances these attempts have been markedly successful. 
Such efforts have been sporadic, however, and their 
success seems more to point the need for general co- 
ordination than to indicate that any substantial co- 
ordination has yet been attained. True, individual 
cooperative arrangements have sometimes been worked 
out between individuals or groups, and coordination 
in some segments of the research field has been sys- 
tematically attempted. One illustration is the Arctic 
Research Laboratory at Point Barrow, which is oper- 
ated by The Johns Hopkins University under contract 
with the Office of Naval Research. In that laboratory 
research in several scientific disciplines is being accom- 
plished and the whole coordinated through the scien- 
tific director and the advisory board of the labora- 
tory. Facilities are also supplied from time to time 
to research projects of other Federal agencies, both 
military and civilian. 

Similarly, the Arctic Institute of North America 
attains a degree of coordination in northern research, 
including Alaska, in regard to the specifie projects 
with which it concerns itself. The institute’s effort is 
oriented toward arctic and subarctic research in gen- 
eral and is not limited to Alaska. 


Major requirements for Alaskan scientific research. 
The conference made very plain that much more 
Alaskan research is needed in almost all seientifie dis- 
ciplines. If the nation looks forward to Alaskan de- 
velopment, and if defense requirements are to be 
satisfied, a strenuous scientific effort must be made 
in order to minimize waste, eliminate mistakes, and 
even forestall failure on some fronts. 

The outstanding generality in considering many 
Alaskan problems is the lack of adequate’ scientific 
knowledge. A single example will illustrate this point. 
In a report on Cook Inlet and Tributaries prepared 
by the Alaska District, Corps of Engineers, and re- 
leased on January 20, 1950, it is stated that “This 
report has been prepared with limited basic data 
because of the . . . lack of knowledge of the natural 
phenomena of the region and the general absence of 
previous technical investigations, explorations, and 
studies of the area.” 

Thus it goes throughout the whole research field; 
many more examples could easily be found. Most 
Alaskan scientists are conscious of the research de- 
ficiencies in their own specific fields of interest and 
perhaps also of some of the deficiencies in related 
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fields. The conference underscored the fact that the 
important thing is to recognize the existence of the 


same characteristic deficiencies in most, if not all, 
fields. 


Ways and means of stimulating Alaskan research 
and of attaining maximum research coordination. Once 
it is agreed that over-all research progress is deficient 
in Alaska, it is a small step to recognize the advis- 
ability of making up the deficiency so far as possible. 
It then becomes clear that coordination is necessary 
if the job is to be done effectively and with dispatch. 
It has already been pointed out that scientific research 
in Alaska is carried on with difficulty and at relatively 
high cost. The area is large, distances are great, the 
population is small, facilities are meager, and the 
terrain and climate are not conducive to cheap or 
easy operations. 

The interest of the National Academy and of the 
Research Council in this problem seems most appro- 
priate. The research effort in Alaska thus far has been 
largely at Federal expense, and the Federal govern- 
ment’s interest appears destined to continue indefi- 
nitely. As advisers to the Federal government, the 
academy and council are acting precisely in line with 
their defined responsibility. At the same time, the 
desirability of encouraging and making possible a 
broader research base outside the Federal establish- 
ment is recognized. 

How can desirable coordination of Alaskan research 
be accomplished in the interests of economy and 
effectiveness? One way is through such meetings as 
the Alaskan Science Conference. Coordination should 
start in the planning and programming stages. 
Furthermore, it is plain that each scientific discipline 
is best able to plan the program in its own field. 

In any moves toward coordination the full facilities 
of organizations already interested should be used 
and extended. The conference recognized in this con- 
nection the potential utility of such organizations as 
the Arctic Institute of North America. It also pointed 
out that Pacific coastal Alaska already comes within 
the sphere of interest of the Pacific Science Board, 
although that board up to now has not emphasized 
its Alaskan interests. Once the areas of activity of the 
Arctic Institute and of the Pacifie Science Board were 
recognized, it became apparent that some means of 
integrating their respective spheres of interest 
throughout Alaska could be most beneficial. 

Coordination in some fields is also being attained 
through such organizations as the Research and De- 
velopment Board for the military interests, the Arctic 
Research Laboratory Advisory Board, and the Uni- 
versity of Alaska. All these and others like them 
should be encouraged to continue and become even 
more effective. 

After coordination in planning and programming 
has been satisfactorily attained comes the equally 
pressing need for coordination in carrying out the 
research programs. Many field projects, with a small 


Science, Vol. 113 


— 
a 
4 
if 
¢ 
‘ 
a 
“fl 


additional effort, could be expanded sufficiently to 
provide for additional research in other fields by other 
specialists. This is especially desirable where operat- 
ing facilities are so costly. 

The conference reached the conclusion that some 
continuing agency is the first requirement for attain- 
ing coordination by keeping track of what research 
is going on, where, and under whose auspices. It felt 
that this agency should have its finger on the pulse 
of Alaskan research, not only in Alaska, but also in or 
near Washington. For the Alaskan central point the 
University of Alaska was suggested, and President 
Moore generously indicated his willingness to con- 
sider such a possibility. The university is becoming 
more and more a cultural and research center in 
Alaska; it is centrally located, and the needed facili- 
ties may conceivably be made available there. 

For the good of Alaska, and for the scientific ad- 
vancement and protection of the nation, it is hoped 
that the results of the conference and of any subse- 
quent coordinative efforts will meet with signal success. 


Part II 


Many of the 400 scientists and administrative 
officials who participated in the Alaskan Science Con- 
ference flew down from Alaska especially for this 
meeting; others came from the West Coast, Canada, 
the Middle West, and the Atlantic states, with the 
largest group from government agencies in Wash- 
ington. Private institutions with aretie research pro- 
grams were well represented. Among them were the 
Arctic Institute of North America, the University of 
Alaska, the University of Washington, the University 
of Minnesota, and the Catholic University of America. 

The opening session of the conference, under the 
chairmanship of the Honorable Ernest Gruening, be- 
gan with an address of weleome by Douglas Whitaker, 
the new chairman of the National Research Council, 
who spoke on behalf of both the National Academy of 
Sciences and the council. This was followed by a key- 
note address by the governor, and a statement of con- 
ference objectives by John C. Reed. Statements were 
then made setting forth the research activities and 
interests in Alaska of the departments of Agriculture, 
Interior, and Commerce by (or for) respective assist- 
ant secretaries. C. Earl Albrecht, the Territorial Com- 
missioner of Health, gave a report for the territory. 
The Federal Security Agency speaker was its ad- 
ministrator, Oscar R. Ewing; A. C. Richmond spoke 
for the Coast Guard, F. H. Richardson for the De- 
partment of Defense, Alexander Wetmore for the 
Smithsonian Institution, and A. L. Washburn for the 
Arctic Institute of North America. These combined 
addresses gave everyone at the conference a new con- 
cept of the magnitude and complexity of the present 
status of Alaskan research, as well as a preview of 
some plans of the Federal and territorial govern- 
ments for its future development. 

With the stage set, largely by the addresses of the 
administrators, the scientific participants in the con- 
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ference were then divided into sections, each of which 
held separate meetings and some of which combined 
in joint symposia during the following two days. 
The meetings in Agriculture and Forestry under the 
chairmanship of P. V. Cardon, chief of the Agricul- 
tural Research Administration, USDA, dealt with 
such subjects as soils (C. E. Kellogg), research re- 
quested by farmers (C. G. Sherman), crop ecology 
(O. 8. Aamodt), agricultural research (D. L. Irwin), 
and forest research (R. F. Taylor). 

In Anthropology James L. Giddings, Jr., was chair- 
man. Papers and discussions dealt with such subjects 
as the status of Indians in Southeastern Alaska (V. E. 
Garfield), Alaskan Eskimos (M. Lantis), preservation 
of archaeological sites (F. de Laguna), problems in 
the anthropology of southern Alaska (W. S. Laugh- 
lin), problems of early man in Alaska (J. L. Giddings, 
Jr.), and Eskimo archaeology in 1950 (F. F. Rainey). 

In Botany, under the chairmanship of W. C. Steere, 
of Stanford University, there were papers on physi- 
ological ecology (H. M. Raup), vegetation (A. E. 
Porsild), botanical research (I. L. Wiggins), revege- 
tation and soil formation (R. F. Griggs), and flora 
(J. P. Anderson). 

Geology and Geography was first presided over by 
John C. Reed, of the U. S. Geological Survey, and, 
later, by Walter A. Wood, New York director of the 
Arctic Institute of North America. Papers in this 
section included such subjects as glaciological research 
(W. O. Field, Jr.), Juneau Ice Field research project 
(M. M. Miller), surveying and mapping (Gerald 
FitzGerald), petroleum geology (R. L. Miller), per- 
mafrost research (G. W. Rathjens), hydrology (A. O. 
Waananen), and geographic bases for planning new 
Alaskan settlement (K. H. Stone). 

The Geophysics section was under the chairmanship 
of H. R. Joesting, also of the U. 8S. Geological Sur- 
vey. There were papers on geomagnetism (E. B. 
Roberts), radio propagation research (A. G. MeNish), 
geophysical investigations in the Aleutians (J. H. 
Swartz), geothermal studies (G. R. MacCarthy), 
geophysical prospecting for oil (W. H. Myers), and 
the Geophysical Institute Building at the University 
of Alaska (W. S. Wilson). 

Meteorology, presided over by A. F. Spilhaus, of the 
Institute of Technology, University of Minnesota, in- 
cluded papers and discussions on meteorological fac- 
tors affecting Alaskan development (H. G. Dorsey, 
Jr.), measurement of solar radiation (T. H. Mac- 
Donald), ice fog in interior Alaska (V. J. Oliver), 
insects, climate, and man (A. Court), agroclimatie in- 
vestigations (B. M. Bensin), the Weather Bureau’s 
arctic observation program outside of Alaska (B. C. 
Haynes), and maintenance of the Aleutian low (S. 
Pettersen). 

Oceanography, under the chairmanship of Roger 
R. Revelle, acting director of Scripps Institution of 
Oceanography at the University of California, in- 
eluded papers on the sea floor of the Gulf of Alaska 
(R. 8. Dietz), physical oceanography of Bering and 


age 
he 
i, 
ch 
1ce 
ant 
f 
ry 
ch. 
rch 
ely 
the 
the 
or 
the 
ro- 
een 
the 
vith 
the 
ea | 
ish- 
arch 
and 
S as 
ould 
wes, 
line 
ities 
used 
con- 
iS as 
nted 
ithin 
ard, 
sized 
f the 
were 
is of 
erest 
1ined 
| De- 
retic 
Uni- 
them 
even | 
ming 
ually 
t the | 
small 
1. 113 225 


Chukchi Seas (E. C. LaFond), topography of the 
Arctic Basin (K. 0. Emery), oxygen and phosphate 
in the Arctic Sea (W. S. Wooster), vertical transport 
of sensible and latent heat (J. Wickham), physical 
and chemical oceanography of the Gulf of Alaska 
and the Aleutian Islands (T. G. Thompson), tides and 
sea level in Alaskan waters (H. A. Marmer), and 
studies on plankton of the Bering and Chukchi Seas 
and adjacent areas (M. W. Johnson). 

Physiology was presided over by John Field, head 
of the Biology Branch of the Office of Naval Research. 
In this section papers were given on climatic adapta- 
tion in arctic and tropical mammals and birds (L. 
Irving), metabolic studies above and below freezing 
in arctie and tropical cold-blooded animals and plants 
(P. F. Scholander), immunological phenomena in are- 
tic mammals (D. H. Campbell), fat metabolism in 
arctic as compared with Temperate Zone mammals 
(C. G. Wilber), acclimatization to cold environments 
(L. D. Carlson), and comparative physiology of 
Alaskan bird migrations (D. R. Griffin). 

The section on Public Health and Medicine was un- 
der the chairmanship of C. Earl Albrecht, Territorial 
Commissioner of Health for Alaska. The papers in- 
eluded one on medical history and studies of the 
control of tuberculosis (J. D. Aronson), observations 
on arctic parasitology (E. L. Schiller), psychological 
aspects of arctic and subarctic living (E. L. MeCol- 
lum), phlyctenulosis among Eskimos, Indians, and 
Aleuts (M. H. Fritz), control of biting insects (C. 8. 
Wilson), water supply problems in low temperature 
areas (A. J. Alter), sewage and waste disposal prob- 
lems in low temperature areas (E. K. Day). 

The Zoology section meeting was first presided over 
by Albert M. Day, director of the U. 8. Fish and 
Wildlife Service, and later by Remington Kellogg, 
director of the U. S. National Museum. Papers were 
presented on Territorial Fishery Administration (C. 
L. Anderson), salmon research (W. F. Thompson), 
fishery exploration and development (A. W. Ander- 
son), management of fisheries in Alaska (S. Thomp- 
son), bird fauna (A. A. Allen), Alaskan waterfowl 
(I. N. Gabrielson), planning for Alaska’s big game 
(O. J. Murie), fur animals (R. M. Anderson), ad- 
ministration of wildlife resourees (W. A. Elkins), 
and predator control (D. D. Green). 

The section meetings on the first day of the con- 
ference were followed by an evening reception and 
smoker at the Cosmos Club, where the participants 
had an excellent opportunity to get together and 
exchange ideas. 

The following morning a general symposium dealt 
with the subject of permafrost under the chairman- 
ship of Arthur H. Lahlum, Chief, Arctic and Sub- 
arctic Investigations Staff, Corps of Engineers. The 
papers included one by L. L. Ray on permafrost, one 
by A. J. Alter on the relationship of permafrost to 
environmental sanitation, and one by W. 8. Benning- 
hoff on interaction of vegetation and soil frost 
phenomena. Other symposia included “Health Prob- 


lems of Alaskan Eskimos, Aleuts, and Indians,” un- 
der the chairmanship of Jack C. Haldeman, Medical 
Officer in Charge, U. S. Public Health Service, 
Alaska. At this meeting papers dealing with these 
problems from the viewpoints of anthropology (H. 
B. Collins and W. 8. Laughlin) and public health (J. 
C. Haldeman), and with epidemiological observations 
on North Coast Eskimos (J. R. Paul) and biotic in- 
terrelationships of helminth parasitism (R. Rausch) 
were presented. 

The symposium on “Relationship of Vegetation to 
the Physical Environment” was presided over by R. 
W. Trullinger, Chief, Office of Agricultural Experi- 
ment Stations, USDA, and included papers on “Con- 
geliturbation as a Primary Physical Factor in Tundra 
Plant Communities” (R. S. Sigafoos), “Pathology in 
Future Forest Practice’ (D. V. Baxter), and 
“Eeological Effects of Forest Fires” (H. J. Lutz). 

There was great interest in the “Sea Ice Sym- 
posium” under the chairmanship of F. W. Reichel- 
derfer, Chief, U. S. Weather Bureau. Papers on geog- 
raphy and morphology of sea ice (L. Allen) and 
investigations into the physical and electrical charac- 
teristics of sea ice (W. J. Dichtel) formed the basis 
for diseussions, as did the papers on floating islands 
(J. O. Fletcher), growth of sea ice thickness (S. 
Fritz), and polar ice reconnaissance (J. G. Dyer). 

On Friday afternoon the entire conference attended 
the general meeting in the auditorium of the Depart- 
ment of the Interior under the chairmanship of A. L. 
Washburn, executive director of the Arctic Institute of 
North America. The subjects covered were forestry 
(B. F. Heintzleman), fisheries (A. M. Day), mining 
(B. D. Stewart), Alaskan research and national de- 
fense (H. E. Landsberg), and Alaska and its de- 
velopment (J. T. Flakne). 

In the evening a symposium on Alaska was held 
under the chairmanship of William E. Warne, Assist- 
ant Secretary of the Interior, who introduced repre- 
sentatives of principal government agencies inter- 
ested in Alaska. Following the showing of three 
outstanding films on Alaska, those in attendance at 
the meeting had an opportunity to see an unusual 
selection of Alaskan exhibits set up for the occasion 
at the Department of the Interior by interested 
agencies. 

The closing session of the conference under the 
chairmanship of Lyle F. Watts, Chief, U. 8. Forest 
Service, was opened by a most gracious message from 
the National Research Council of Canada, delivered 
by R. F. Legget. Views on research coordination from 
the budget point of view were presented (S. R. 
Broadbent), followed by papers on facilities of the 
Arctic Aeromedical Laboratory (E. L. McCollum), 
Arctic Health Research Center (J. C. Haldeman), 
agricultural research in Alaska (D. L. Irwin), Aretie 
Research Laboratory (I. L. Wiggins), and state- 
ments on the University of Alaska by Terris Moore 
and on the Arctic Institute of North America by A. 
L. Washburn. 
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Recommendations were initially formulated by 
members of resolutions subcommittees appointed by 
section chairmen and later coordinated by a Confer- 
ence Resolutions Committee, which introduced them 
for discussion at the final session of the conference. 
Here, with some amendments, they were unanimously 
approved. These recommendations embody ways and 
means of carrying forward the tangible results of 
many of the conference deliberations. The first two 
have particular reference to conference objectives and 
state 


that scientific information centers be established in 
Alaska and the States to provide information relative to 
scientific research and to facilitate cooperation between 
individuals, organizations, and Government agencies con- 
cerned with Alaskan scientific research and development 
in collaboration with the University of Alaska and the 
Arctic Institute of North America [and] that future 
scientific conferences relative to Alaska be held, and that 
they be held in Alaska when feasible. 


Other recommendations call on the National Re- 
search Council to establish a number of special com- 
mittees and to deal with matters of deelassification 
and the publication of special monographs. Strong 
emphasis was placed on the need for a number of 
field research centers to handle such subjects as sub- 
arctic marine investigations; wildlife research; studies 
in forestry, public health, and medicine; and studies 
of snow, glacier ice, and sea ice. 

It was further recommended that well-coordinated, 
long-range, year-round research programs in arctic 
and subarctic studies be encouraged at universities; 
that research fellowship programs be encouraged at 
various financial grades; and, further, 


that Federal agencies, foundations, and universities be 
encouraged to participate in Alaskan research, with em- 
phasis on the value of interdisciplinary research; that the 
military services be encouraged to further promote and 
assist scientific studies in line with their operational du- 


ties in the Alaskan areas, and that the research of non- 
military Federal services be expanded in order that the 
potentialities of Alaska may be realized and its defense 
fostered; that Federal aid to research be continued and 
expanded through such means as the programs of the 
Pittman-Robertson bill and the Office of Naval Research ; 
and that the needs of and opportunities for Alaskan re- 
search be brought to the attention of the National Science 
Foundation. 

An important conservation recommendation calls 
for studies to be made “to determine what areas in 
Alaska are suitable for designation as wildlife habitat 
combined with wilderness uses, from which shall be 
excluded uses incompatible with such purposes, such 
as private holdings, highways, etc.” 

In the field of international cooperation it was felt 
that, when appropriate, scientists of other nations 
should be encouraged to participate in field operations 
in Alaska. The value of this has already been demon- 
strated by joint United States-Canadian research. 
Close collaboration between the National Research 
Council and the Arctie Institute of North America 
was proposed. 

There are eighteen specific recommendations on 
subjects ranging from agricultural land-use planning, 
and environmental health and sanitation, to high 
altitude cosmic-ray studies, ice islands, and archae- 
ological sites. The recommendations close with ex- 
pressions of appreciation to those military, nonmili- 
tary, and territorial agencies that are supporting 
scientific research in Alaska, with special gratitude 
being extended to the government ageneies and 
others who made this conference possible through their 
financial assistance and provision of essential facili- 
ties. 

There is every indication that the impact of this 
timely conference on future research in Alaska will 
be substantial. Already benefits of various sorts have 
resulted from the very fact that it took place and 
proved successful. 
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Toward a Clearer Concept of Osmotic 


Quantities in Plant Cells’ 
J. Levitt 


University of Missouri, Columbia 


HE CONCEPT OF OSMOTIC PRESSURE 

and its role in the physiology of the plant 

cell has long been a stumbling block for plant 

physiologists. A good share of the confusion 
is due to the multiplicity and inadequacy of the sym- 
bols and definitions proposed by various workers. In 
more recent years some semblance of uniformity has 
arisen as a result of the improved terminology pro- 
posed by Meyer (1, 2). That even this system has not 
solved all the problems is indicated by the large num- 
ber of attempts to alter his concepts and symbols (3, 
4,5). This paper is admittedly one of them. 

If we were to show Meyer’s classical equation 
DPD=OP-TP to a physicist or chemist, he would 
say “I see. Dx Px D equals O x P minus T x P. Now 
tell me what D, P, O, and T stand for, and your equa- 
tion will be quite clear to me.” Even the student is 
likely to question the use of two and three symbols 
for a single quantity. On the other hand, if we were 
to use the Greek symbols of thermodynamics, as sug- 
gested by Broyer (5), most physiologists would be 
simply confused. The happy medium is to use one 
symbol for each quantity, and wherever possible to 
adopt the ordinary Latin letter used by physicists and 
chemists, e.g., P or p for pressures. 

Terminology. Another difficulty has been the mean- 
ing of the term “osmotic pressure.” This has been used 
in so many different senses that it seems advisable to 
drop it altogether as a specific term and to use it in 
a generic sense. A physical chemist once asked me, 
“What is this turgor pressure? Isn’t it simply osmotic 
pressure?” And I was forced to admit that it is an 
osmotic pressure, since it seems perfectly logical to 
use the term for any pressure that arises as a result of 
osmosis. But every solution is capable of developing a 
definite maximum osmotic pressure (under standard, 
ideal conditions), which, according to Thoday (6), 
should be called the osmotic potential of the solution. 
In practice, this osmotic potential is determined by 
finding the applied pressure that is just sufficient to 
stop osmosis when the solution is separated from pure 
solvent by a semipermeable membrane. The whole 
system should be maintained at a standard tempera- 
ture—e.g., 20° C. From the cellular point of view, it 
might be defined as the maximum pressure that would 
develop when the solution is enclosed in an ideal cell 


2 Paper presented as part of a Symposium on Water Rela- 
tions before the A. 8. P. P., Columbus, Ohio, September 1950. 


and immersed in pure solvent. The ideal cell would 
possess a perfectly semipermeable and perfectly rigid 
membrane. 

The turgor pressure, on the other hand, is the ac- 
tual hydrostatic pressure exerted on the membrane 
at any one time and tending to stretch it. It cannot 
logically be used in any calculations of water move- 
ment, since only pressures exerted on the water can 
have any effect on its movement. It can never be 
greater than the osmotic potential of the solution and 
is always, or nearly always, less. The osmotic potential 
of the cell solution in the above ideal cell can, in fact, 
be defined as the maximum turgor pressure it can 
develop. Crafts et al. state that since the semiper- 
meable membrane is freely permeable to water, “it 
will not sustain a static pressure from water mole- 
cules.” This would lead to the conclusion that turgor 
pressure is not a hydrostatic pressure. The argument 
is based on a confusion between the “static pressure” 
and the diffusion pressure of the water molecules. 
There is no reason why the water molecules on the 
inside cannot exert a greater pressure on the “par- 
titions” in the membrane, though diffusing through the 
“pores” at the same rate in both directions. In fact, the 
diffusion pressure of the water molecules in the solu- 
tion cannot be increased to the level of pure water 
unless they are subjected to a “static pressure,” and 
they react with an equal (hydro)static pressure on 
the membrane—the so-called turgor pressure. 

The wall pressure is the pressure exerted by the wall 
(or membrane) on the solution, causing an increase 
in diffusion pressure of the solvent and therefore 
affecting its movement into or out of the cell. Accord- 
ing to Newton’s third law of motion, it is at any one 
time exactly equal and opposite to the turgor pressure. 

This is a point that has frequently been misunder- 
stood. It has been stated (4, 7) that turgor pressure 
must be greater than wall pressure for cell growth to 
occur. Others (6) have recognized that such is not the 
ease since, according to Newton’s law, though the 
forces are oppositely directed, they are not acting on 
the same body, and therefore neither one is opposing 
the action of the other. The turgor pressure is exerted 
on the wall, the wall pressure on the solution. Whether 
the turger pressure is sufficient to stretch the wall is 
dependent, not at all upon the wall pressure, but upon 
the tensile strength or modulus of elasticity of the 
wall, Thus (8) : 
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= StreSS vere M= modulus of elasticity of the wall. 
> strain 


Since stress=F/a and strain =e/l, 
where F = force 
a=area 
e =inerease in length (perimeter) of wall 
l=original length (perimeter) of wall 
M- F/a 
Knowing the dimensions of a cylindrical cell and 
the turgor pressure, it is possible to calculate the total 
thrust on the end walls. This would give the value F, 
and a would be the cross-sectional area of the wall. 


Thus the stress would be pa where A=area of end 


walls, a= cross-sectional area of wall. 
Therefore 


and = pA 

M ~ aM 
Similar equations have been worked out in greater 
detail by Haines (9). 

Since ¢/l is really a measure of cell growth, this 
means that the growth of the cell may be increased 
either by an increase in turgor pressure or by a de- 
crease in the modulus of elasticity of the cell wall. 
Unfortunately, however, this is an oversimplification. 
The relationship holds only within the elastic limit of 
the cell wall, and only if the cell wall obeys Hooke’s 
law (6). If the turgor pressure is too large, it will 
stretch the wall beyond its elastic limit, and cell en- 
largement will be greater than caleulated from the 
above relationship (10). In other words, the above 
equation gives the minimal cell growth for a specific 
turgor pressure and tensile strength of the wall, and 
it clearly shows that wall pressure is not a factor. 

Thus turgor pressure affects cell enlargement, wall 
pressure affects the diffusion pressure of the cell water, 
and the two are always numerically equal. 

The problem as to which of the two equal and op- 
posite pressures is the “initial one” will depend on 
the conditions. If water enters a flaccid cell (as nor- 
mally happens), it perhaps may be stated that the 
hydrostatic pressure (“turgor pressure”) is the “initial 
one.” If, instead, the cell walls of the flaccid cells were 
suddenly to contract (a doubtful occurrence), the wall 
pressure might be considered the “initial one.” But the 
question is somewhat academic since the two pressures 
must arise simultaneously—the one cannot exist even 
momentarily without the other. 

Symbols. In the system to be followed below, several 
simple principles are borrowed from standard usage 
by physicists and chemists: (1) One letter is to be 
used for one quantity. (2) Since pressures are vector 
quantities, the direction is to be indicated by the sign. 
(3) Subseripts will be used where a further character- 
ization of the quantity is needed. Thus: 

Diffusion pressures of the solvent are represented 


March 2, 1951 


by D, the real mechanical pressures (e.g., turgor pres- 
sure and wall pressure) are represented by p; and 
osmotic potentials are represented by O. 

Pressures that tend to send water into the cell are 
preceded by a negative sign; those that tend to send 
water out of the cell are preceded by a positive sign. 
(The reason for this choice will be explained.) The 
following are the main symbols: 

D, is the diffusion pressure of the solvent in a cell. 

D, is the diffusion pressure of the solvent in a solu- 
tion external to the cell. 

Du, is the diffusion pressure of pure water. 

O, is the osmotic potential of a cell solution. 

O, is the osmotie potential of an external solution. 

Pw is the wall pressure of a cell (determined in sec- 
tions or tissue strips). 

p- is the pressure on the cell by the surrounding 
tissues. 

Pp; is the turgor pressure. 

Equations. The equations are developed from the 
simple thermodynamics of osmotic pressure (11). In 
order to remove one mole of solvent (having a volume 
V,) from a much larger volume of solution (in an 
artificial cell), a pressure (P) infinitesimally larger 
than the osmotic potential (0) would have to be ap- 
plied (e.g., by means of a semipermeable piston), and 
the free energy change would have to be equal to the 
work done: 

AF = (1) 

This basic equation establishes the significance of the 
sign. A positive pressure on the solvent molecules in- 
creases their escaping tendency. Thus P must also 
equal the increase in diffusion pressure of the solvent 
molecules. It is obvious that the opposite relation must 
also hold (e.g., when the piston pressure is removed) : 

-4F =- PV,=-0F,, (2) 
where — AF is the reduction in free energy of the sol- 
vent molecules below that of pure solvent, and since 
-0O=-P, -—O is the reduction in diffusion pressure of 
the solvent molecules due to the presence of solute. 
In other words, if it takes a pressure P to raise the 
diffusion pressure of the solvent molecules to that of 
pure water, the diffusion pressure must have been 
lowered by the same amount due to the presence of 
solute. Thus, when the solvent is water and there is no 
applied pressure: 

Do- Duo =- Oo. (3) 

The minus sign indicates that the diffusion pressure 
difference tends to send water into the solution, with 
a pressure equal to the osmotic potential of the 
solution. 

Suppose a pressure less than O, is exerted on the 
cell solution (e.g., by the semipermeable piston). Using 
the symbol p,, for this pressure, 

Do Dayo = Pw Oc. (4) 

This p,, is obviously the wall pressure, and we have 
the equivalent of the expression, DPD = OP - TP. But 
there is one difference—the terms on the right side of 
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the equation are reversed. We now see that it should 
be wall pressure minus osmotic potential, in order to 
yield the correct sign, and to indicate that water would 
tend to go into the cell as long as p,, is less thas O,. 
Pw Will have a negative value in cells under tension— 
e.g., in wilted plants—thus increasing the value of 
D,- 

If, instead of pure solvent, there is a solution out- 
side the cell, then the equation for this solution is 

Subtracting (5) from (4): 


(De - Dayo) (De- Duo) =Pw-O--(-O¢), 
or Do - De = Pw—O¢+ Oe. 


(5) 


(6) 

This equation enables us to determine not only the 
net pressure but also whether it tends to send the 
water into (—) or out of (+) the cell. 

Pw Should really represent the net wall pressure— 
i.e., the algebraic sum of all pressures exerted on the 
wall. Thus in a tissue this would include the pressure 
exerted by the surrounding cells on the wall of the 
cell under consideration. However, if (as is usually 
the case) p, is determined on sections or strips of 
tissue in which the cell is no longer subjected to the 
tissue pressure (p,), then a correction must be made 
if we are to obtain a true picture of the new pressure 
when the cell is in its normal environment. Thus 


Do De=PwtPe-Oc+ Oe, (7) 


where p,, is the wall pressure of the cell in a section or 
tissue strip, and p, is the additional tissue pressure 


exerted on the cell in its normal environment. The 
turgor pressure (p;) will, of course, also equal p,, in 
the section or strip but will equal p, +p, in the cell 
subjected to normal tissue pressures. Whether or not 
Pe is small enough to be neglected is difficult to de- 
termine. 

The terminology for the expression D,-D, is not 
easy to decide. European workers may still prefer to 
eall it “suction tension” and American physiologists, 
“net diffusion pressure deficit.” It should, however, 
be emphasized that the quantity may be positive 
(e.g., when a cell is transferred to a hypertonic 
solution) and therefore is not necessarily a deficit. 
For the sake of clarity, a longer expression is needed 
—e.g., the diffusion difference between the cell and the 
surrounding solution. Similarly, D,-—Ds,o is the 
diffusion difference between the cell and pure water. 
It seems superfluous to lengthen the term diffusion 
difference to “water diffusion pressure difference,” 
though purists may prefer to do so. The objections to 
any term, including “suction,” have been clearly pre- 
sented (1, 2). 

The methods used to measure these values are well 
known. The physical chemist determines the osmotic 
potential of a solution by finding the counter pressure 
that is just sufficient to stop osmosis. The physiologist 
calculates O, from freezing point determinations on 
the sap or equates it to the osmotic potential of the 
solution causing incipient plasmolysis. Since these 
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two values may differ somewhat from each other, 
they may be designated O,,,) and O,,4) respectively. 
D,—Du,o is determined by finding the numerically 
equal osmotic potential (O,) of the solution that fails 
to cause any change in size of the cell. This depends 
on the fact that -O,=D,—Du,0 (equation 5) and, 
if no change in size of the cell occurs, D,= D,; there- 
fore D,-Dus,o=-O,. In most cases, p, must be 
calculated from the above two results. Any existing 
imbibitional forces are included in O, and O, unless 
the methods of measurement change them. 

It is of interest to examine some of the more recent 
suggestions with the aid of these equations. Burstrém 
(4) states that turgor pressure is “of the same nature 
as . .. Meyer’s diffusion pressure deficit . . . but 
relative to the surrounding medium instead of to 
distilled water.” His equation for turgor pressure is: 
T=O-E, where O is the above-described osmotic 
potential of the cell sap, and EZ is the osmotic po- 
tential of the external solution. Using the symbols 
developed above: 


- E = 0. 
But from equation (6) 
(De- De). 


Thus, when wall pressure is zero, Burstrém’s “tur- 
gor pressure” is actually the diffusion difference 
(with the sign reversed) between the cell and its sur- 
rounding solution (D,-—D,). On the other hand, if 
diffusion equilibrium exists (D,-D,=0), then his 
quantity does actually represent the turgor pressure 
(since p;=p,). Broyer (12) has, in fact, used the 
expression in the latter sense—i.e., he assumes that 
diffusion equilibrium or near-equilibrium conditions 
prevail. 

Active absorption of water. If an active (i.e, a 
“nonosmotic”) uptake of water occurs in consequence 
of the expenditure of energy by the cell system, this 
would be equivalent to decreasing the free energy of 
the cell water molecules relative to the external mole- 
cules. Thus, if the resulting active (i.e., metabolically 
induced) decrease in diffusion pressure is — A,: 

D, De = Pw- Ac + Oc. (8) 

The importance of such an “active osmotic pressure” 
has been the subject of controversy in recent years. 
Many papers have attempted to prove that it is 
quantitatively much higher than the osmotic potential 
of the cell sap. If this were true, the above equations 
would not be of much value, since the “active,” or 
“nonosmotiec,” component, if it exists, may conceivably 
be altered by the methods used to determine D,-D, 
and O,. But it has been shown that the evidence for 
a “nonosmotic” absorption is based on incorrect in- 
terpretation of results and that, from thermodynamic 
considerations, an “active” osmotic pressure, if it 
exists, can only be of the order of one atmosphere 
(10). True, Bennet-Clark (13), though accepting these 
thermodynamic calculations, has attempted to justify 
his theory by suggesting that the experimentally de- 


Sorence, Vol. 113 


in 

Gz 


termined value for the permeability of cells to water 
is 100-1,000 x too high, as used in these calculations. 

The sole basis for this suggestion is an observation 
by Huber and Héfler (14). They noted that when the 
long, cylindrical cells of the aquatic plant Salvinia 
were plasmolyzed, they frequently separated into two 
protoplast fragments. In nearly all such cases the 
smaller fragment plasmolyzed more rapidly than the 
larger, approximately the same amount of water 
leaving the smaller one per unit of time as the larger 
one. Huber and Hoéfler calculated the specifie surface 
of the two parts and found very little difference be- 
tween them. Consequently, they concluded that prac- 
tically all the water was leaving the two protoplast 
fragments through the free convex ends, and very 
little through the adherent sides. 

Although he does not say so, Bennet-Clark in- 
terprets this unproved hypothesis of Huber and 
HOfler in direct opposition to their own interpretation. 
He maintains that the protoplasm detached from the 
wall must therefore have a permeability of 100-1,000 x 
that of the normal adherent protoplasm. Huber and 
Héfler, on the other hand, emphatically point out 
that, if their hypothesis is correct, it cannot be ex- 
plained by a difference in permeability. Their evi- 
dence for this statement is twofold: (a) other workers 
(Fitting and Birlund) have failed to detect any 
difference in permeability to solutes between plasmo- 
lyzed and unplasmolyzed cells; (b) their own results 
with the slowly plasmolyzing cells of Spirogyra nitida 
yielded a smooth curve, though measurements of 
shrinkage were made both before and after plasmoly- 
sis. Their conclusion is that nearly all the water leaves 
the plasmolyzing cells of Salvinia through the convex 
menisci, not because of any such impossible difference 
in permeability, but simply because of freer access to 
the plasmolyzing solution. 

All the results of other workers also disprove 
Bennet-Clark’s contention. Thus, Levitt et al. (15) 
showed that the permeability of free protoplasts of 
onion scale tissue was the same as that of plasmolyzed 
protoplasts still inside their cell walls and therefore 
partially adherent to them. Resiihr’s (16) results with 
naturally free protoplasts (Fucus eggs) agree well 
with the above value for artificially freed onion proto- 
plasts. In fact, anyone who has made measurements 
on shrinking cells cannot doubt that the rate is just 
as rapid in the case of unplasmolyzed cells as in 
plasmolyzed cells, as long as free access to the plasmo- 
lyzing solution is maintained. 

There is thus no reason to doubt the validity of the 
experimentally determined value for water perme- 
ability. In fact, the excellent agreement between the 
values obtained by different workers, using different 
kinds of cells and different methods of measurement, 
speaks well for the accuracy of the published values. 
Consequently, the above conclusion still stands—i.e., 
an “active” osmotic pressure, if it exists, can only be 
of the order of one atmosphere. 

It is interesting to note that the most recent results 
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indicate little or no “nonosmotic” absorption by roots. 
The best evidence to date fer active “nonosmotic” 
absorption has been produced by van Overbeek (17). 
Van Nie et al. (18) repeated his experiments and ob- 
tained a value of only 0.5 atmosphere that could 
possibly be ascribed to “nonosmotie” absorption. This 
is about one atmosphere less than van Overbeek’s 
value, and even it could be just as logically explained 
by a loss of salts or a gain of water as the sap is 
transported to the stump. 

The system of symbols and terminology for osmotic 
quantities proposed has the following advantages over 
the accepted ones: 

1) The expression D,-—Duxs,0 gives the diffusion 
difference between the cell and pure water. This is 
more explicit than DPD because it clearly indicates 
that the diffusion pressure of the cell’s water is being 
compared with that of pure water. DPD, on the other 
hand, gives rise to the question “deficit with respect 
to what?” Even “net DPD” is not as explicit as 
D,—D, because the latter again indicates that the cell 
is being compared with the external solution. 

2) DPD is applicable only when there is a deficit. 
D,-D, can be used in all cases, whether a diffusion 
pressure deficit or a diffusion pressure excess is in- 
volved. 

3) The direction of water movement as a result of 
the diffusion gradient is clearly indicated by the sign. 
When D,-D, is negative, a negative gradient exists, 
and water will move into the cell; when it is positive, 
water will move out. 

4) The accepted symbol for pressure (p) is used 
only for real pressures (e.g., turgor pressure and 
wall pressure). 

5) The symbol O is used for the osmotic potential 
of the cell solution. 

6) The term “osmotic pressure,” frequently used in 
different senses, is here regarded as a generic term 
applying to all pressures resulting from osmosis 
(turgor pressure, wall pressure, and the potential 
pressure of the solution). 
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The Breeding Site of Drosophila 
lacicola Patterson* 


Herman T. Spieth 


Department of Biology, 
The College of The City of New York 


The Drosophila virilis species group has been in- 
tensively used for the study of genetics (1, 2), cyto- 
genetics (3, 4), sexual isolation (5-7), and geo- 
graphical isolation (8). Under laboratory conditions 
the various species have proved to be excellent experi- 
mental animals, but even experienced collectors in- 
variably have had trouble in finding the wild 
specimens. Furthermore, our information to date con- 
cerning the breeding sites of the various species has 
been completely nil, except for D. virilis itself, which 
is a “domestic” species found in produce houses, ete., 
breeding on rotten fruits. It has been well known, 
however, that adults can be trapped only in the im- 
mediate vicinity of bodies of fresh water. 

One species of the group, D. lacicola Patterson, is 
known from Minnesota. During the last week of July 
1950, collections made by trapping with rotting 
bananas disclosed that a large population of this 
species was concentrated about a small pond on the 
eampus of The University of Minnesota Biological 
Station at Itasca Park. Such trapping showed (1) 
that the adults could be taken only in the immediate 
vicinity of the pond and that traps set 30 ft back 
from the shore did not capture the flies, and (2) that 
many of the flies which were caught were young, 
recently emerged individuals. The latter fact indicated 
that the species must be breeding in a narrow fringe 
about the pond. 

An intensive search was undertaken, and the breed- 
ing site of D. lacicola was found to be the rotting 
phloem of the aspen Populus tremuloides Michx. 
During October and November 1948, several large 
aspen trees on the edge of the pond had been felled 
and the trunks cut into cordwood. By 1950 the phloem 
of the stumps and the pieces of cordwood had decom- 
posed to a dark-brown to black state, although main- 
taining its original fibrous condition. This material, 
when exposed by stripping the bark, gave off the 
rancid, pungent odor characteristic of rotting aspen. 
Larvae of D. lacicola were living in the rotting phloem, 
and pupae of this species were in the dried, exposed 
edges of the phloem material, mostly within 14-1 in. 
of the place where the wood had been sawed. Aspen 
bark is known to be rich in various sugars, and Clyde 
Christenson has determined that in these particular 
pieces of bark yeasts are predominant microorganisms. 
Apparently the D. lacicola larvae feed on these yeasts. 


1 Study supported by grant-in-aid from The American Philo- 
sophical Society. 
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Adults of D. lacicola, but not of the other species 
which inhabit the region, were attracted to the areas 
exposed by stripping away the rotting bark, and the 
eggs of D. lacicola were oviposited in considerable 
numbers upon the inner surface of the bark. Adults 
of D. lacicola were bred from pieces of the bark which 
were isolated in the laboratory, as well as from indi- 
vidual pupae which were dissected from the bark. 

At present the exact breeding sites of the other 
“wild” species of the D. virilis species group are un- 
known. On the basis of the known distribution of the 
various species and on the basis of the known distribu- 
tion of aspen and its close relatives, the cottonwoods, 
it is suggested that D. montana Patterson and Wheeler 
probably breeds in aspen, and that D. americana 
americana Spencer, D. americana texana Patterson, 
Stone, and Griffen, and D. novamezicana Patterson 
all probably breed in rotting cottonwood phloem. 

It is further suggested that D. virilis, the domestic 
species, may have arisen from an ancestral “wild” 
stock in a semitropical, semiarid area where various 
fruit-producing plants and cottonwoods grew in close 
contact in oases or possibly in primitive man’s irri- 
gated areas. 
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An Improved Micromanipulator for 
Cellular Micrurgy 


M. J. Kopac 
Department of Biology, 


Washington Square College of Arts and Science, 
New York University, New York 


One of the micromanipulators most widely used 
during the past 25 years is patterned after the instru- 
ment originally described by Robert Chambers (1). 
The fine three-way movements of microneedles or 
micropipettes, produced by manipulating the microm- 
eter screws of this instrument, are curvilinear. Al- 
though the paths of the microtips follow ares of large 
circles, no difficulties arise for the horizontal move- 
ments. The two cross movements in the horizontal 
plane of the Chambers’ micromanipulator are entirely 
satisfactory, as indicated by the wide usage of this 
instrument in cellular micrurgy (2-5). 

The fine vertical movement, however, is unsatis- 
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Fic. 1. Constructional features of left micromanipulator and position of right micromanipulator in relation to microscope, 
Note positions of micrometer screws for the horizontal movements and the coarse and fine controls for the vertical movements. 


factory. For example, one of the most useful 
micrurgical procedures is to set the microtip of a 
needle or pipette, at first below the cell (suspended in 
a hanging drop and mounted on a moist chamber (6), 
under a crossline reference point placed in the field 
of the microscope. After this, the part of the cell to 
be impaled or injected is maneuvered under the cross- 
line, and then the microneedle or micropipette is 


Fie, 2. Side view of right micromanipulator showing how 
the horizontal movements (#), taken from a Chambers’ micro- 
Manipulator, are mounted on the coarse-fine vertical control 
mechanism (A). Shown also is the supporting bracket (C) 
and the mounting of the brackets to the base plate (G). 
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inserted into the cell from below by manipulating 
the vertical micrometer screw. The up-and-down 
movement of the microneedle with the Chambers’ in- 
strument is are-shaped and produces an appreciable 
lateral displacement of the microtip along with the 
vertical motion. As a result, the microtip is no longer 
under the crossline when it is moved upward, and thus 
the potential precision of the micro-operation is 
spoiled. 

The Chambers’ micromanipulator also has a coarse 
vertical adjusting mechanism, which unfortunately 
soon becomes loose from wear; this leads to unde- 
sirable vibration of the microneedles or micropipettes 
in the field of the microscope. 

The modifications described in this article were 
designed to correct the faulty vertical controls and 
to improve the instrument in other ways. An important 
consideration is that the parts are standard, and only 
a minimum amount of skillful machine work is re- 
quired. The new instrument, together with certain 
constructional features, is illustrated in Figs. 1 and 2. 

The vertical control movement (A) was made from 
a Bausch & Lomb microscope body equipped with 
coarse and fine adjustments (No. 29-31-03-01). The 
body tube was removed from the rack-and-pinion 
assembly and replaced by a block of Dural metal (B), 
measuring 1.3x 3.07.7 em. This metal block (B) 
was fastened to the rack with 3 machine screws. 

The two horizontal control movements (£) were 
separated as a unit from the vertical supporting pillar 
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of the standard Chambers’ micromanipulator at the 
junction of the pin hinge. The original coarse vertical 
adjusting mechanism was also removed. The upright 
piece (F’) of the horizontal movements was attached 
to the free edge of the Dural block (B) with 2 ma- 
chine screws. 

The horizontal movements (ZH) mounted on the 
vertical control mechanisms (A) are supported by 
right-angle, reinforced brackets (C), 2.2 em wide and 
11.0 em high, made from brass 0.6 em thick. A bracket 
11.0 em high, with the vertical control mechanism (A) 
attached as shown in Fig. 2, is ideal for microseope 
stages approximately 12.5 em high. For microscopes 
with lower or higher stages, the height of the support- 
ing bracket should equai the height of the stage minus 
1.5 em. The bases (D) of the supporting brackets, 
measuring 4.0x 4.5 em, were attached with machine 
serews to the micromanipulator base plate (G) in 
front of the microscope. 

The microneedle holder clamps (H) are securely 
held by the micromanipulator with a single set screw 
(not shown in the figures). 

The finished instrument is neat, stable, and correctly 
adapted to the microscope. There are several ad- 
vantages provided by this new instrument, which has 
now been in service more than 2 years. First, the 
movements of the microtips in the vertical axis are 
rectilinear, and thus the crossline reference technique 
may be properly used. Second, the rack-and-pinion 
coarse movement is convenient for adjusting the pre- 
liminary height of the microneedle or micropipette 
over a range of several centimeters. It is essential that 
micromanipulators be equipped with mechanically 
controlled coarse vertical adjustments so that the 
microneedles or micropipettes may be quickly moved 
up or down (6). Mechanically controlled, coarse ad- 
justments for the horizontal controls are unnecessary, 
since the preliminary settings of the microinstruments 
may be accomplished adequately by freehand under 
low magnification. Third, the fine adjustment of the 
vertical controls permits the movement of microinstru- 
ments into or out of operating position with consider- 
able precision. The range of this movement, sufficient 
for any occasion, is about 0.3 em. Fourth, micro- 
manipulators equipped with this type of vertical 
control may be adapted equally well either to con- 
ventional microscopes or to the inverted microscope 
(6). 

The instrument described in this article was made 
by the Gamma Scientific Company, from whom the 
standard Chambers’ micromanipulator may also be 
obtained. 
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Constitutional Factors in Resistance to 
Infection: The Effect of Cortisone on 
the Pathogenesis of Tuberculosis* 


Max B. Lurie, Peter Zappasodi, 
Arthur M. Dannenberg, Jr.,? and Irene B. Swartz 


The Henry Phipps Institute, 
The University of Pennsylvania, Philadelphia 


In an endeavor to identify the constitutional factors 
responsible for the genetic resistance and susceptibility 
to tuberculosis of highly inbred rabbit races, it was 
found that the administration of estrogen to suscep- 
tible rabbits materially increases their resistance, 
whereas the periodic exposure of resistant rabbits to 
chorionic gonadotropin enhances their susceptibility 
to the disease (7, 2). It was noted in this report that 
tuberculosis in rabbits is accompanied by a marked 
hypertrophy of the adrenal cortex. In later studies it 
was observed that the degree of hypertrophy of the 
adrenal cortex of natively resistant rabbits affected by 
tuberculosis is much greater than that of susceptible 
rabbits similarly infected; therefore, investigations on 
the role of the adrenal cortex in resistance to the dis- 
ease were begun. The general plan of the undertaking 
is to determine whether by increasing the adrenal fune- 
tion resistance can be increased and, conversely, 
whether by lowering this function the native resistance 
ean be diminished. 

Using cortisone, which is one of the important hor- 
mones of the adrenal cortex in synthetic form, the 
following experiment was performed. Twenty litter- 
mates of the genetically uniform and highly suseep- 
tible strain, FC, were divided into two groups of 10 
each, They were placed in a room at a constant tem- 
perature of 21+2° C. Their urine was collected for 
analysis of the contained steroids. Total and differ- 
ential counts of blood cells and fasting blood sugar 
were determined. At the same time the spread of India 
ink and of rabbit hemoglobin in the skin was measured 
4 hr after injection. The inflammation at the site of 
injection of these substances in the skin was ascer- 
tained on the next day. After these base lines were 
established, 10 of the rabbits received 2 mg cortisone 
acetate per kg, intramuscularly, on alternate days. The 
10 control littermates received the same volumes of the 
suspending medium without the cortisone by the same 
route, at the same intervals. Three days after the be- 
ginning of cortisone treatment, when the absolute 
number of circulating lymphocytes in the blood of the 
experimental animals had been markedly depressed, 
and when the fasting blood sugar of the same animals 
had increased by comparison with the essentially un- 
changed levels of these items in the control animals, 
both groups were simultaneously exposed to the quan- 
titative inhalation of known numbers of viable, viru- 


1 Aided by grants from the Commonwealth Fund, the Na- 
tional Tuberculosis Association, and the Federal Security 
Agency, PHS, Cancer Institute. 
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lent, human-type tubercle bacilli, H 37R v, in the ap- 
paratus for experimental airborne infection, which 
has been carefully evaluated as previously described 
(3, 4). 

After the control and experimental animals were 
infected, the cortisone and the suspending medium, 
respectively, were administered to each group at the 
same intervals and in the same amounts, as stated 
above, throughout the course of the experiment. Dur- 
ing this time the absolute number of circulating lym- 
phocytes of the blood, the fasting blood sugar, the 
blood ascorbic acid, the development of tuberculin 
sensitivity and antibodies against the tubercle bacillus, 
the spread of India ink and rabbit hemoglobin in the 
skin, and the inflammation induced by these agents in 
this tissue were measured. At this time the excretion 
of steroids in the urine was also determined. 

It was found that the absolute number of circula- 
ting lymphocytes of the cortisone-treated animals was 
continuously diminishing, in statistically significant 
amounts, with continuation of treatment, whereas that 
of the controls actually increased as compared with 
their respective base lines, Likewise, the fasting blood 
sugar of the experimental animals increased with the 
duration of treatment, whereas in the controls this 
increment was much less. Definite amounts of ascorbic 
acid were found in the blood of the controls, whereas 


TABLE 1 


in the experimental animals this substance had either 
completely disappeared or remained only in traces. 
The spread of India ink or hemoglobin in the skin 
was not definitely affected in either the control or ex- 
perimental animals. However, the inflammation in- 
duced by these agents in the skin was noticeably re- 
duced in the experimental as compared with control 
animals, and in statistically significant amounts. This 
is clearly due to the reduction in the permeability of 
the vessels induced by cortisone, as demonstrated by 
Menkin (5). Similarly, the tuberculin reaction in the 
skin was markedly suppressed in the cortisone as com- 
pared with the control rabbits. The effect on antibody 
production was not conspicuous, although the titer in 
the experimental was slightly though uniformly lower 
than in the controls. 

In view of the demonstration by Gordon and Katsh 
(6) that starvation, by stimulating the adrenal fune- 
tion, increases the phagocytic activity of the macro- 
phages, half the control and experimental rabbits were 
given 6 ml of a 1:3 dilution of India ink in saline per 
kg intravenously, 3 hr before they were killed 34 or 
36 days after infection. Their livers and spleens were 
digested with concentrated KOH, and the weight of 
earbon present in the spleens and livers was deter- 
mined. It was found that the phagocytosis of carbon 
particles by these organs was markedly increased in 


EFFECT OF CORTISONE ON RATIO BETWEEN NUMBER OF HUMAN-TyYPE TUBERCLE BACILLI INHALED AND NUMBER OF 
PULMONARY TUBERCLES GENERATED IN FC Rassits, 34-38 Days AFTER INFECTION 


Controls 


Cortisone-treated 


No. tubercles 
, No. TB in both lungs —— 
estimated and their size 
as inhaled 1 
No. Diam (mm) tubercle 


No. tubercles N 
. No. TB in both lungs viable 
it estimated _and their size 
as inhaled y g 
No. Diam (mm) tyberele 


FC2 = 46 

(C11) 4,470 51 6 88 
FC2 = 47 

(C12) 5,960 63 5 95 
FC3 = 18 

(C13) 5,960 5 
FC2 - 50 

(C 14) 6,647 72 5 92 
FC3 = 29 

(C 15) 7,233 32 5 226 
FC3 = 31 

(C 16) 1,796 17 6 105 
FC4=3 

(C17) 2,120 8 Large 265 
FC3 = 37 

(C 18) 1,590 36t 5 44 
FC3 = 36 

(C19) 1,440 9 6 160 
FC2 56 

(C 20) 1,080 1l 7 98 

Av 130 + 68 


FC2=1 

(E 1) 6,258 165 2 38 
FC2 = 49 

(E 2) 5,662 142 2 40 
FC3 = 24 

(E 3) 5,066 ° 3 
FC2-51 

(E 4) 6,647 275 3 24 
FC3 = 30 

(E 5) 7,038 131 4 54 
FC3 = 32 

(E 6) 1,802 40 3 45 
FC4=2 

(E7) 1,802 71 Small 38 
FC3 = 35 

(E 8) 1,378 36 6 38 
FC3 = 39 

(E 9) 1,440 42 2 34 
FC2 - 55 

(E 10) 1,440 40 1 36 

Av 37+9 


t Bighteen of these tubercles were barely visible. 
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* These lungs are to be photographed ; the number of tubercles they contain wil) be determined later. 
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the cortisone-treated animals. The remaining rabbits 
were killed 35 or 38 days after inhalation. In all-cases, 
each cortisone-treated rabbit was killed on the same 
day following infection as its control littermate that 
had inhaled the same infected air, for the same time, 
at the same sitting. All animals were starved for 17 
hr before they were killed by air embolism. The gly- 
eogen present in the livers of all control and experi- 
mental animals was determined and the weights of 
the liver, spleen, adrenals, gonads, and pituitary were 
ascertained. 

It was found that the livers of the cortisone-treated 
rabbits were twice as heavy as those of the controls. 
This was due to large deposits of glycogen and fat 
in the liver cells of the experimental animals from the 
physiological effects of the cortisone. The spleens of 
the cortisone-treated rabbits were markedly reduced in 
weight, obviously as a result of the lympholytie effect 
of cortisone. The adrenals were markedly atrophied in 
the experimentals, clearly due to the suppression of 
the secretion of ACTH by the pituitary, produced by 
the high level of cortisone in the blood. There was also 
marked atrophy of the male gonads, though the 
ovaries were not affected. The thyroids of the experi- 
mental rabbits were uniformly though only moderately 
reduced in weight. 

It is clear from these results that the experimental 
animals were under the intense physiological effects of 
cortisone, though this cortisone had also apparently 
reduced the remaining functions of the adrenals and 
other glands of internal secretion. 

The number and size of the tubercles developed in 
the lungs of the control and experimental rabbits were 
accurately determined and are listed in Table 1. It 
will be noted that the number of tubercles generated 
in the cortisone rabbits was uniformly greater than 
in the controls. On the average, four times as many 
tubercles resulted from the inhalation of human 
tubercle bacilli in cortisone-treated rabbits as from 
the inhalation of the same numbers of bacilli by un- 
treated littermates, of the same inbred strain and the 
same genetic resistance to the infection. This differ- 
ence is statistically significant. 

However, the size of the tubercles in the lung, and 
their spread, underwent uniform and striking reduc- 
tion in the cortisone-treated animals. Furthermore, the 
spread of the disease to the draining tracheobronchial 
lymph nodes and apparently, also, to the internal 
organs was markedly reduced in the experimental 
rabbits. The caseation in the tubercles of the cortisone- 
treated rabbits was greatly increased and compact as 
compared with that of the control animals. Further 
analysis of these differences is now in progress and 
will be reported in a subsequent publication, together 
with a detailed exposition of the data summarized in 
this paper. 

It is clear from these results that cortisone has 
markedly and fundamentally affected the essential 
mechanism of the pathogenesis of tuberculosis. We 
have previously reported (7) that the highly geneti- 


cally resistant rabbit family A, when exposed simul- 
taneously to tuberculous roommates with the members 
of the highly susceptible F family, acquires tubereu- 
losis, on the average, 3 months after the beginning 
of the exposure. The F rabbits, on the other hand, 
acquire the disease in 6 months. Whereas, however, the 
A rabbits die from a chronic, localized, ulcerative pul- 
monary phthisis 8 months after the onset of the dis- 
ease, the F rabbits die from a rapidly spreading, gen- 
eralized tuberculosis 4 months after the inception of 
the tuberculosis. Resistance to infection is, therefore, 
two-phased. Resistance to attack by natural airborne 
infection is distinct from resistance to the progress of 
an already engrafted disease. It is clear from the above 
that cortisone has increased the engrafting of the 
tubercle bacilli in the lungs of these susceptible ani- 
mals, just as the natural infection behaves in resistant 
rabbits. Likewise, cortisone has retarded the dissemi- 
nation of the disease in susceptible rabbits, as occurs 
in resistant rabbits. The simplest explanation of these 
observations is the fact that cortisone increased the 
phagocytic activity of the reticuloendothelial cells and 
hence, also, of the alveolar macrophages. More of the 
inhaled bacilli will, therefore, be retained in the alve- 
olar phagocytes of the cortisone-treated rabbits than 
in those of the controls, and consequently more tu- 
bereles will be generated in the lungs of the former. 

Whether the greater extent of the caseation observed 
in the tubercles of the cortisone-treated rabbits is due 
to a greater destructive capacity for tubercle bacilli 
afforded the macrophages by the hormone, or to the 
reduced permeability of these cells and, therefore, to 
a greater concentration of the allergically toxic deriva- 
tives of the tubercle bacillus in the experimental ani- 
mals, remains to be determined. In any event, it has 
been demonstrated that cortisone can transform a 
rabbit of high genetic susceptibility to the disease into 
one that shares some of the essential pathological re- 
sponses characteristic of the natively resistant rabbit. 

Addendum. Since the above was submitted for pub- 
lication, microscopic study has revealed that in the 
cortisone rabbits the tubercles were sharply delimited, 
easeous pneumonie foci with bacilli swarming in the 
necrotic alveolar plugs. There was little interstitial 
inflammation about them. In the controls the tubercles 
were essentially widely spreading, interstitial tubereu- 
lous granulomas in which the bacilli were much less 
numerous. The caseation in these was often discrete, 
less extensive, but further advanced than in the corti- 
sone group. The hormone, instead of increasing the de- 
struction of the bacilli, as was inferred above, actually 
greatly increased their numbers in the lesions. Cultural 
studies of the lungs and lymph nodes of the cortisone- 
treated and control rabbits were done immediately 
after, and 2 weeks after inhalation. It was found 
that, notwithstanding the greater phagocytic activity 
of the reticuloendothelial cells of the treated animals, 
no greater deposition of tubercle bacilli occurred in 
the lungs of the experimental animals. However, 2 
weeks after infection, despite the far greater number 


Science, Vol. 113 


7 
| 
} 236 


of living tubercle bacilli in the lungs of the cortisone 
rabbits, their dissemination to the draining tracheo- 
bronchial lymph nodes was very much less thai: in the 
control animals. 
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The Adaptive Increase of the Tryptophan 
Peroxidase-Oxidase System of Liver 


W. E. Knox’ and Alan H. Mehler? 


Molteno Institute, Cambridge, England, and 
The Institute of Radiobiology and Biophysics, 
University of Chicago, Chicago, Illinois 


The activity of the recently discovered system in 
liver converting tryptophan to kyriurenine (1) in- 
ereases following the administration of tryptophan 
and certain other substances to an animal. This in- 
erease is referable to the tryptophan peroxidase-oxi- 
dase system, which is an example of a physiological 
“coupled oxidation” (2): a peroxidase reaction spe- 
cifie for L-tryptophan followed by a second oxidation 
to formyl-kynurenine, using oxygen and producing 
hydrogen peroxide for the first reaction. The change 
of this system in response to treatment of the animal 
suggests that one of the mechanisms in animals for 
control of metabolism by alteration of enzyme activi- 
ties may be analogous to the enzyme adaptation of 
microorganisms. 

This tryptophan oxidizing system could not be 
found in normal animals until a sensitive assay was 
available, and was originally demonstrated in the 
livers of rabbits given tryptophan for the purpose 
of isolating kynurenine. A low activity can be dem- 
onstrated in normal rabbits, but rabbits given 4 g of 
L-tryptophan the previous day are frequently found 
to have activities up to ten times those of normal 
animals, The magnitude and reproducibility of this 
adaptive increase is shown in Tables 1 and 2. The 
activity of the system is determined by the formation 
of kynurenine from L-tryptophan in the supernatant 
of a fresh liver homogenate provided with adequate 
amounts of enzyme-generated hydrogen peroxide (1). 
The formyl-kynurenine produced by the coupled oxi- 
dation is hydrolyzed to kynurenine by the enzyme 
formylase. Formylase is present in liver preparations 
in a 600-fold excess over the coupled oxidation re- 
action, so that increased kynurenine formation by the 
system must be due to increased activity of the limit- 
ing oxidizing steps. The formylase, measured by an 
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TABLE 1 
For- 
uM kynurenine/g r+ 
No. Liver/hr 
Treatment ani- 

mals Aver- Aver- 

age + Range age+ 

P.E. P.E. 

Rabbits 
Normal 9 14+03 0.90- 2.10 84+22 


5-12 hr after 10 
mM pt-tryptophan 10 
15-20 hr after 10 
mM bti-tryptophan 8 
Rats 
Normal 22 
4-10 hr after 2-4 
mM L-glutamic 
acid, NH,Cl or 
DL-alanine 10 
4-10 hr after 1-2 
mM bt-tryptophan 7 
5-8 hr after 1-2 
mM L-tyrosine or 
L-phenylalanine 4 
4-8 hr after 2 mM 


11.7+1.3 9.60-15.30 104+ 20 
2.7+0.6 1.80- 4.20 


1.2+0.2 0.81- 1.50 _ 


1.5+0.3 0.64- 2.22 
8.0+1.8 5.65 — 12.30 _ 


44+0.5 3.84- 4.56 


L-histidine 7 =9.3+1A4 5.29-11.80 
TABLE 2 
Hr afte 
2 mM : No. pM kynurenine/g liver/hr 
L-histidine rats 
2 2 2.3 2.5 
4 2 8.4 9.0 
5.2 1 11.8 
7.8 2 10.4 11.3 
12.5 2 1.9 2.5 


independent method depending upon the hydrolysis 
of formyl-anthranilic acid (3), does not change sig- 
nificantly in preparations showing over tenfold in- 
crease in the oxidizing activity (Table 1). 

Several alternative explanations for this change in 
the tryptophan oxidizing activity upon tryptophan 
administration have been tested. The livers of treated 
and untreated animals are similar in weight and water 
content. The increased activity after treatment may 
be demonstrated in liver slices as well as in extracts. 
The kynurenine formed by the enzyme blanks (with- 
out tryptophan) is negligible, even after tryptophan 
administration to the animal. The enzymes extracted 
from both types of animals are qualitatively the same. 
In neither is there evidence of a dissociable co-factor 
for the system. The activity of a combination of nor- 
mal plus adapted enzymes is a simple addition of their 
activities separately. Only liver, and not other tissues, 
contains the system. The known animal peroxidases 
from milk and from white blood cells do not augment 
the reaction of the liver peroxidase system. These ob- 
servations rule out, as explanations of the increase in 
activity, various possibilities such as preservation or 
increased extractability of the enzyme, accumulation 
of an intermediate, provision of a dissociable co- 
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factor, redistribution of enzyme from other tissues, 
and the presence of a simple inhibitor in normal livers 
or of a simple activator in treated livers. The final 
decision as to whether any case of increased enzyme 
activity is due to a corresponding increase in the 
amount of enzyme should be based upon an estima- 
tion of enzyme concentration not depending upon 
activity. The evidence so far available suggests, how- 
ever, that this change in activity of the peroxidase- 
oxidase system represents an increase of the concen- 
tration of the components of this system. 

Increased activity of the order shown in the ac- 
companying tables can be produced by oral, subcuta- 
neous, or intraperitoneal administration of tryptophan 
to rabbits, rats, or guinea pigs. Two characteristics of 
this reaction may be emphasized. The enzyme increases 
within several hours after administration of an active 
substance, and after 15-20 hr has returned to normal. 
Although the blood levels of administered compounds 
have not been determined, this close correspondence 
of enzyme levels to those assumed for any compound 
administered (e.g., histidine [4]), bespeaks a re- 
markably rapid adaptive response and decline. The 
time course of this change in the enzyme concentra- 
tion following the intraperitoneal administration of 2 
mM of t-histidine to rats is shown in Table 2. Second, 
this enzyme adaptation is also produced by several 
substances that are not substrates for the enzyme, 
notably histidine and kynurenine and to a lesser extent 
tyrosine and phenylalanine. Although any physiolog- 
ical connection between these substances and the 
tryptophan oxidizing system in animals is conjectural 
at present, the specificity of the enzyme response to 
them is emphasized by the absence of any response 
to larger amounts of some other substances admin- 
istered in the same way. 

The mechanism involved in the adaptation of this 
enzyme in animals would appear to be somewhat com- 
plex in comparison to enzyme adaptation in simpler 
forms. The greater organizational complexity of ani- 
mals may also provide mechanisms for the increase of 
enzymes in response to compounds other than their 
substrates, as part of a general physiological adjust- 
ment. Several other enzymes have been found which, 
though not necessarily adaptive, do have activities 
different from normal in certain physiological states : 
succinic dehydrogenase (5, 6), cytochrome ¢ (7), pro- 
line oxidase (8), arginase (9), alkaline phosphatase 
(10), and xanthine oxidase (11). The more immediate 
implications of this particular response concern its 
undoubted effect upon the amount of tryptophan con- 
verted to kynurenine and other metabolites in vivo 
(12), and its possible role in determining the amount 
of tryptophan converted to nicotinic acid under vari- 
ous conditions (13). 
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Experiments on the Catalytic Exchange of 
Acetone and Propane with Deuterium 


Lois Nash Kauder and T. I. Taylor 


Chemistry Department, 
Columbia University, New York City 


The reduction of acetone to propane with deuterium 
on platinized platinum was attempted at low tempera- 
tures (- 20° C) in an effort to prepare CH,CD,CH, 
as predicted by Farkas and Farkas (1). It was hoped 
that the electron dissociation pattern of this compound 
would aid in the interpretation of the results of the 
mass spectrometric examination of the exchange of 
propane with deuterium. 

The experimental method was similar to that used 
by Farkas (1). The catalyst was prepared by plati- 
nizing a platinum electrode in the standard manner, 
using a 3% solution of platinic chloride and .02% lead 
acetate. It was washed with boiling water, rinsed with 
acetone, and dried by a stream of nitrogen. In order 
to prevent contamination by stopcock grease and 
mereury vapor the catalyst was never kept in vacuo. 
The catalyst was found to remain stable for periods 
as long as 2 weeks if left in an atmosphere of nitrogen 
or hydrogen when not in use. 

Approximately 7 em of acetone was admitted to the 
reactor and frozen with dry ice, after which about 14 


REDUCTION OF ACETONE WITH D, 


Science, Vol. 113 


3 
+ 
a3 
% 
iD 
3 
| 
| 
10, 
THE MINUTES 
Fie. 1. 


TABLE 1 


REDUCTION OF ACETONE WITH D, PaRTIAL Mass SPucTRA OF PROPANES FORMED 


Temperature -20°C 


25°C 


Run 


Time (min) 


% Reduction 


em of deuterium (99% D,) was admitted. An ice-salt 
bath at - 20° C was then placed around the reactor for 
the duration of the experiment. The drop in pressure 
of the system is plotted against time at this and other 
temperatures in Fig. 1. At the completion of the run 
the reaction was stopped by freezing the mixture with 
liquid air. The amount of unreacted hydrogens was 
given by the residual pressure. After this was removed, 
the pressure of propane was obtained using a dry-ice 
trap. Samples of this propane were taken for mass 
spectrometric examination. All the results given in 
Fig. 1 and Table 1 were obtained with the same cata- 
lyst. The catalytic activity of the platinum decreased 
gradually with use following Run 1, in which it was 
considerably more active. 

Mass 46 taken as 100 in Table 1 is the parent 
peak of CH,CD,CH,. Masses up to 52 were obtained, 
indicating that all the deuterated propanes up to C,D, 
were formed. This is different from the results re- 
ported by Farkas and Farkas (1). Even at -22° C 
exchange with acetone took place. This exchange was 
more rapid than the reduction, since the mass spectra 
indicate that the distribution of deuterium in the pro- 
pane is the same at both 30% and 70% reductions. 
At 0° C, exchange can be seen to increase with time 
before reduction reaches completion. At 25° C the ex- 
change and reduction of acetone are almost complete 
in 9 min. The slight increase in the deuterium content 
of the propane can be attributed to its exchange with 
deuterium. 

Since the platinized platinum used might have con- 
tained traces of lead, which could promote the ex- 
change reaction, precipitated platinum black was pre- 
pared. This catalyst gave essentially the same results. 

Recently Turkevich and Friedman (3) have re- 
ported their studies with platinum charcoal catalysts, 
in which similar results were found. 

Our experiments were discontinued when it was 
found that the reaction did not lead to the formation 
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of pure CH,CD,CH,, and therefore would not aid in 
the study of the exchange reactions with propane. 

The exchange of propane with deuterium in the 
presence of catalysts has been studied previously, 
using thermal conductivity and infrared methods of 
analysis. Morikawa, Benedict, and Taylor (4) worked 
with the series methane, ethane, and propane on active 
nickel surfaces and found exchange at temperatures 
above 180°, 110°, and 65° C, respectively, and at 
pressures of about 4% atmosphere. A. Farkas (5) 
showed in further studies that propane and butane 
undergo exchange with deuterium on platinized plati- 
num foil at pressures of 40-50 mm in the temperature 
range 26°-126° C. All hydrogen atoms were assumed 
to take an equal part in the exchange. In our present 
work, it was hoped that by use of the mass spee- 
trometer any differences in the exchange rate at the 
primary and secondary carbon atoms could be noted. 

The reactions were carried out under high vacuum 
conditions in a 200-ce reaction vessel in which plat- 
inized platinum gauze (about 12 em x4 em) was sus- 
pended. The temperature was controlled to within 
+0.3° C. In each case approximately 14 em of pro- 
pane and 14 em of deuterium were used. Samples to 
be analyzed were withdrawn after discarding a volume 
equal to the dead space. The propane was first frozen 
with liquid nitrogen to permit the rate of the ex- 
change to be followed by thermal conductivity meas- 
urements of H,—D,. The microthermal conductivity 
cell used was a modification of Melville and Bolland’s 
(6). The deuterated propanes were then studied in a 
Nier-type mass spectrometer. 

Results are summarized in Table 2 and Fig. 2. The 
kinetics of the reaction agree reasonably well with the 
results of Farkas (5)—i.e., first order with respect to 
deuterium. However, the energy of activation for our 
catalyst was 25 keal as compared to about 12 keal 
obtained by Farkas. The rate constants range from 
0.001 min-' at 19.8° C to 0.017 at 40.4° C. 
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- TABLE 2 


PARTIAL MASS SPECTRA OF THE DEUTERATED PROPANES 


Run F* 


Run G* 


30 Min 62 Min 7 Min 


59 Min 121 Min 


44 


Q 
L111 
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* Runs F, G, and H were made consecutively on the same catalyst preparation. 


As ean be seen from Table 2, exchange with all 
hydrogens of propane took place as predicted by 
Farkas (5) and by Taylor (4). The great difficulty in 
the interpretation of this data is that, since there is 
so much exchange, masses which are the deuterated 
peaks such as 45, 46, 30, or 31 are not due to one 
compound but several isomers and fragments of all 
the deuterated propanes. To detect orientation effects, 
therefore, corrections must be made. 


PROPANE- DEUTERIUM EXCHANGE 


60 90 
TIME MINUTES 


Fie. 2. 


If exchange led to a monodeuterated propane, the 
detection of the position of exchange would be un- 
ambiguous. Mass 44 is the parent ion peak 
(CH,CH,CH,*) of propane. One of the most proba- 
ble events on electron impact is the loss of a methyl 
group, leaving mass 29, sate mie the mass 

ass 
Mass 44 490/100. 
If exchange of deuterium with hydrogen in the pro- 
pane led to CH,CHDCH,, the parent peak would 
be mass 45, and loss of a methyl group would lead 
to CH,CHD*, mass 30. The ratio of Mase 38 by 
analogy would be about 4.30. On the other hand, if 
exchange lead to CH,DCH,CH;, the parent peak 
would still be 45, but electron impact would, with 
equal probability, lead to CH,DCH,*, mass 30, or - 


spectrum of propane the ratio 
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CH.CH,*, mass 29; therefore the ratio a 5 


would be expected to be about 2.2. In Fig. 3, mass’ 
30 is plotted against mass 45 for the 2 monodeuterated 
propanes. 

As mentioned above, corrections must be made on 
the samples obtained from propane-D, exchange in 


DETERMINATION OF SELECTIVE EXCHANGE 


40 
MASS 30 


Fie. 3. 


order to determine the position of the deuterium 
atoms. Mass 45, for instance, can be attributed not 
only to C,H,D+ but also to C,H,;D,*; C,H,D,*; 
C;HD,*; C,C**H,*. Mass 30 is similarly composed 


-of a number of ion fragments. In order to use the 


relationship indicated above and in Fig. 3, all contri- 
butions of the polydeuterated compounds must be 
eliminated. This has been qualitatively attempted by 
assuming that the mass spectra of the deuterated pro- 
panes are the same as that of normal propane with 
appropriate mass changes, based on statistics, and the 
added assumption that the rupture of a C —D bond is 
one half as likely as the rupture of a C-H bond 
(7, 8). 

This analysis was carried out for several samples, 
and the results are plotted in Fig. 3. The points 
fall mainly between the theoretical curves for the 
2 monodeuterated propanes, CH,CHDCH, and 
CH,CH,CH,D. A statistical distribution for the 
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hydrogen-deuterium exchange is 3:1 (primary: sec- 
ondary) which is the dotted line in Fig. 3. The re- 
sults show that the distribution is more nearly 1:1. 
This indicates that deuterium exchanges preferentially 
at the secondary position. A quantitative measure of 
this effect must await further detailed information 
about the electron dissociation patterns of the indi- 
vidual deuterated compounds. 
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Adrenal Cholesterol in the 
Scorbutic Guinea Pig 


M. Jane Oesterling* and C. N. H. Long 


Department of Physiological Chemistry, 
Yale School of Medicine, New Haven, Connecticut 


Many different stress situations have been shown to 
evoke in the adrenal of normal animals a response 
similar to that which oceurs following injection of 
adrenocorticotrophic hormone (ACTH). This response 
is characterized by a marked fall in the adrenal con- 
centrations of both ascorbic acid and cholesterol. 
Among the stimuli that have been studied in this re- 
gard are the following: hemorrhage (1), exposure to 
cold (2), electrical stimulation of peripheral nerves 
(2), burns (3), and infection (4). Considerations that 
have been elaborated elsewhere (5, 6) appear to jus- 
tify the use of this response as an indication of the 
secretion of cortical hormones. 

In the present work a study has been made of the 
effect of stress caused by vitamin C deficiency on the 
level of cholesterol in the adrenal. Paired-feeding was 
used in order to distinguish the effect of the vitamin 
deficiency per se from that of the low calorie intake 
which accompanies the deficiency in its advanced 
stages. Two stages of the vitamin deficiency have been 
studied, both of which are characterized by severe 
adrenal depletion of vitamin C. The first stage is 
designated as “early scurvy” and the second as “late 
scurvy.” In the former, inanition has not beeome a 
complicating factor in the disease, whereas in the lat- 
ter, very low food intake accompanies the deficiency. 
The adrenal is approximately 95% depleted of its 
vitamin C in the first stage and 98% in the second. 

Early scurvy is herein defined as that stage of scurvy 
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Alexander Brown Coxe Memorial Fellow of Yalé University 
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TABLE 1 


Tissvz ViTaMIn C LEVELS tv NorMAL, Earty Scurvy, 
AND Scurvy Guinea Pics 


(Mg/100 g) 
Normal guinea Early seurvyt 
pigs pigs Late 
seurvyt 
Before After Before After pigs 


ACTH ACTH& ACTH ACTH$ 

Adrenal 164.7 90.4 6.02 6.33 1.87 
+2.00 +0.85 + 0.53 

Brain 20.4 18.0 8.93 8.10 3.21 
+ 08 + 10 +110 +0.52 +0.10 

Testis 36.5 34.7 6.76 6.42 2.90 
+062 +0.31 + 0.32 

Spleen 53.8 44.6 3.84 3.69 66 
+ 19 +17 +0.66 +0.25 + 12 

Kidney 9.19 7.81 59 .66 
+ 038 + 0.79 + 07 + .04 + 06 

Liver 19.2 20.2 51 72 25 

Whole 0.62 0.59 07 .09 .04 
blood + 0.07 + 0.05 +001 +0.01 + 0.02 


* Standard error of mean. 
¢ Sacrificed 17 days after last vitamin C injection. 
¢ Sacrificed 27-37 days after last vitamin C injection. 


§ Sacrificed 6 hr after intraperitoneal injection of 1 
g of body weight. — 


occurring when the growth curve reaches a plateau, 
there is beginning failure of appetite, and the coneen- 
tration of ascorbic acid in the adrenal is less than 10 
mg %. This condition was reached in the present ex- 
periments by 17 days after the last vitamin C injee- 
tion. The concentrations of ascorbic acid in various tis- 
sues of early scurvy animals compared with those of 
late scurvy and normal guinea pigs are shown in 
Table 1. 

Late scurvy is defined for the purposes of this ex- 
periment as that stage of scurvy occurring when the 
vitamin C of such tissues as brain and testis, which 
are the most slowly depleted of any tissues analyzed 
in this work, has reached a level below which further 
significant reduction is difficult to demonstrate; i.e., 
80% depletion for brain tissue and 90% for testis. 
This stage was reached 27 days after the last vitamin 
C injection. At this time there has been rather rapid 
weight loss for 9 or 10 days. Gross signs of seurvy 
are apparent. 

Guinea pigs varying in weight from 350 to 500 g, 
caged individually, were kept at an environmental 
temperature of 82°+2° F and fed a diet (7) con- 
taining calf meal, 91%; wheat germ, 3%; dried brew- 
ers yeast, 3%; and cod liver oil, 3%. Vitamin C was 
supplied by daily subcutaneous injections of neutral- 
ized ascorbic acid (Cevalin #319, Lilly) equivalent to 
5 mg/100 g of body weight. Only animals which grew 
well and remained free of respiratory infections were 
used. 

In order to ensure a state of “tissue saturation,” 
each animal was given a preliminary series of daily 
injections for at least one week prior to beginning the 
deficient regime. Each animal on the deficient regime 
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TABLE 2 
ADRENAL CHOLESTEROL 


(Percentage) 

Before ACTH After ACTH$ 
Pair-fed Early Pair-fed Early 
controls scurvyt controls scurvy 

5.56 7.09 4.06 4.04 

+ 0.20* + 0.22 p< 0.01 + 0.39 + 0.38 


Pair-fed Late 
controls scurvyt 
5.72 2.56 
+ 0.48 + 0.42 p< 0.01 


* Standard error of mean. 

+ Sacrificed 17 days after the last vitamin C injection. 

t Sacrificed 27-37 days after the last vitamin C injection. 

§ Sacrificed 6 hr after intraperitoneal injection of 1 mg/100 
g of body weight. 


was paired with a control animal of approximately the 
same weight, and each control animal was carefully 
limited in food intake to the amount eaten on the pre- 
vious day by the deficient animal. An interval of 12-18 
hr was allowed to elapse between the last vitamin C 
injection and the time of sacrificing each control ani- 
mal, 

When ready to be sacrificed, each animal was anes- 
thetized with Nembutal (5 mg/100 g of body weight 
dissolved in normal saline) injected intraperitoneally. 
Blood for vitamin C analysis was obtained by heart 
puncture while the animal was still breathing. The 
abdomen was opened immediately thereafter, and the 
left adrenal rapidly removed for analysis by the 
method of Roe and Kuether (8, 9). The right adrenal 
was used for cholesterol analysis by the method of 
Schoenheimer and Sperry, as described by Sperry 
(10). The following tissues were also analyzed for 
vitamin C by the method of Roe and Kuether: liver, 
kidney, spleen, brain, and testis. 

It has been found that in early seurvy the adrenal 
cholesterol concentration, rather than being reduced, 
is significantly higher than that of the controls 
(Table 2). The adrenal at this stage, although 95% 
depleted of vitamin C, responds to injection of ACTH 
(11) by showing a 42% reduction in cholesterol con- 
centration after 6 hr (p < 0.01). Adrenal ascorbic acid 
was not further reduced in the scorbutic animals by 
injection of ACTH (Table 1). However, in the con- 
trol animals a highly significant reduction was noted 
(p < 0.001). 

In late scurvy, there is a marked decrease in adrenal 
cholesterol compared with that of the pair-fed controls 
(Table 2). This observation is at variance with a re- 
port of Baldwin, Longenecker, and King (12), who 
found no significant difference in adrenal cholesterol 
concentration? between the animals “in the last stages 

2The adrenal cholesterol is reported by Baldwin et al. in 
terms of its percentage of the total adrenal lipid, the scurvy 
animals showing an average of 8.3, and the pair-fed controls, 
6.9. The adrenal lipid for the two groups was 20.5% and 
23.7%, respectively. Thus, the adrenal cholesterol expressed 
in g/100 g of adrenal tissue is 20.5 x 8.3/100=1.70 for the 


scurvy animals and 23.7 x6.9/100=1.64 for the pair-fed 
controls. 
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of seurvy” (1.70%) and the pair-fed controls (1.64%), 
both groups showing remarkably low levels. In view 
of the fact that the adrenal cholesterol may be low- 
ered in response to a wide variety of stress situations, 
it is suggested that some unnamed stress may have 
been operating in the experiments of Baldwin et al. 
The use of chloroform anesthesia by these workers 
may have been in part responsible for the extremely 
low cholesterol values, since volatile anesthetics are 
likely to lead to respiratory anoxia, unless very care- 
fully administered, and such a condition causes rapid 
reduction of adrenal ascorbie acid and cholesterol. 
The use of an anesthetic such as Nembutal dissolved 
in normal saline and warmed to body temperature 
before intraperitoneal injection has been found to be 
much the safer procedure (2). 

Other explanations of the conflicting results are 
possible; for example, younger animals were used by 
Baldwin e¢ al., and the ability to withstand severe 
restrictions in food intake is much less in the young 
than in older animals. It should be emphasized that the 
present study was not concerned with terminal fasting, 
the control animals being far from moribund at the | 
time they were sacrificed. It seems clear that the de- 
gree of stress imposed by the restricted food intake is | 
much less than that imposed by the vitamin deficiency 
in its advanced stage. 


References 


1. SAyYers, G., et al. Endocrinology, 37, 96 (1945). 

2. Lone, C, N. H. Recent Progress in Hormone Research, 1, 
99 (1947). 

3. HARKINS, H. N., and Lone, C. N. H. Am. J. Physiol., 144, 
661 (1945). 

4. PincHot, G. B., CLose, V. P., and Lone, C. N. H. Endo- 
crinology, 45, 135 (1949). 

5. Lone, C. N. H. Bull. N. Y. Acad, Med., 23, 260 (1947). 
6. . Federation Proc., 6, 461 (1947). 

7. MENDEL, L. B., and HuBBELL, R. B. J. Nutrition, 10, 557 


8. Roe, J. H., and Kuerner, C. A. J. Biol. Chem., 147, 399 
). 


9. Kuerner, C. A., TeLForD, I. R., and Rog, J. H. J. Nutri- 
tion, 28, 347 (1944). 

10. SPEeRRY, W. M. J. Clin. Path., Tech. Suppl., 2, 91 (1938). 

11. Sayers, G., Wuirtes, A., and Lone, C. N. H. J. Biol. 
Chem., 149, 425 (1943). 

12. BALDWIN, R. A., LONGENECKER, H. E., and Kine, C. G. 
Arch, Biochem., 5, 137 (1944). 


A Universal Motion Analyzer Applied to 
Psychomotor Performance 


Karl U. Smith and Robert Wehrkamp 
Department of Psychology, 
University of Wisconsin, Madison 


It has been recognized for some time that improved 
methods are needed for motion analysis and dimen- 
sional measurement of motor skills and psychomotor 
activities involved in typical domestic, industrial, and 
military performances. This report describes methods 
of motion analysis which provide: (a) automatic 
registration of elapsed time in the performance of 
any simple or complex motor task; (b) separate 
automatic registration of the different components of 
travel time and manipulation, or time involved in the 
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Fic. 1. The principal components of the motion analyzer. 


task: and (c) flexibility and universality of application 
of the analytic method to different types of task situa- 
tions. The name “Universal Motion Analyzer” has 
been applied to the apparatus developed for the pur- 
poses just indicated. 

A critical element in analysis of human motion, 
which has been dealt with adequately by current 


methods of motion study only through great cost in 
equipment, is the separate measurement of the time 
characteristics of the travel component of a movement 
and the component of motion involving manipulation 
or contact with the object, control, or machine which 
is being handled. The universal analyzer, when applied 
to the timing of motion, provides a simple and rela- 
tively economical technique for such measurement of 


the different components of motion. The basic aspects 
of this technique are shown diagrammatically in Fig. 
1. The apparatus consists of an electronic relay oper- 
ated on a current level of subthreshold value for the 
human skin. Connections are made between this relay 
and the human operator and between the relay and 
the objects or controls to be manipulated. The elec- 
trical connection with the operator is made by means 
of an electrode attached to the ankle or to the upper 
arm. The electronic relay is made to activate a double- 
pole, double-throw external relay, which is used to ac- 
tivate precision time clocks or recording devices. One 
direction of action of this relay operates the clock, 
counter, or recorder which registers contact with the 
controls or objects manipulated. The other direction of 


Time 


Fie, 2. The “Universal Motion Analyzer” applied to dimensional analysis of movements on a universal control panel. 
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action of the relay operates the second clock or re- 
corder which registers the interval between contact 
with the object or control manipulated and any suc- 
ceeding manipulation which may be made. When 
clocks are used in the apparatus, a third clock is em- 
ployed for obtaining a measurement of total time. 
This total time value serves as a check on the com- 
ponent times obtained from the other two clocks. 
Clocks which may be read with precision to 0.001- 
0.005 see are being used in present work with the ap- 
paratus. 

The technique, as described, may be applied to any 
work situation or psychomotor task in which it is 
possible to insulate the subject operator from the con- 
trols or objects to be manipulated. Subject operators 
cannot detect the fact that they are acting as electrical 
conductors in the use of the equipment. 

Rate of tapping of different members of the body, 
operation of hand and foot controls, manual grasping 
and manipulation of objects, repetitive movements 
involving transient contact with equipment, adjust- 
ment reactions in operation of scales, and operation 
of machines may all be analyzed by means of the sim- 
ple principles involved here. The apparatus can be 
set up to obtain continuous records of repetitive move- 
ments in work situations in order to make studies of 
learning and fatigue and to obtain continuous per- 
formance records in manual and pedal motion. Re- 
cording apparatus which makes’ provision for 
cumulatively recording the time intervals involved 
ean be attached to the device to secure separate rate 
records of travel and manipulation motions in con- 
tinuous work. 

The development of the technique described has pro- 
vided a foundation for standardized dimensional analy- 
sis of predefined patterns of movement. One example 
of this application is shown in Fig. 2. A large panel 
5 ft long and 3 ft high is constructed with switch con- 
trols and pins arranged at regular intervals on the 
panel. The pins are attached to small springs located 
behind the panel so that they will return to their 
original position after being grasped and released. 
Electrical connections are made between each of the 
switches and pins on the panel and a terminal board 
located in the housing of the apparatus. Appropriate 
controls for selected combinations of switches and pins 
to be operated are made through this terminal board. 
When hooked up with the motion analyzer, precise 
data can be obtained with respect to such dimensions 
of motion as the pattern of manipulation, plane of 
movement, direction of movement, length or extent 
of the movement, continuity or uniformity of the 
movement patterns, distance of travel from the body, 
number of repetitions of the movement, the body 
member involved, force requirements in manipulation, 
amplitude of manipulation, uniformity in pattern 
of manipulation, and any other quantitative dimension 
affecting the motions involved. Stimulus variations 
may be introduced for analysis of their effects on the 
motions under investigation. Through such applica- 
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tion of the motion analyzer, standardized investigation 
of human work and control situations may be evolved 
to answer practical.and theoretical questions of work 
arrangement, control arrangement, and physical con- 
ditions affecting performance. The same application 
of the analyzer constitutes a standardized test situa- 
tion of significance for the appraisal of individual 
psychomotor performance which may be of vocational, 
medical, or military significance in certain situations, 

In preliminary studies of learning aspects of move- 
ment patterns, it has been determined that the 
manipulative and travel components of simple move- 
ments are affected by practice quite differently. De- 
tailed examination into the effects of training, and 
related phenomena of inhibition, transfer, and fatigue, 
which may be of prime significance in various aspects 
of human engineering work, are made possible by the 
techniques described. 


Investigation of the Forms of Phosphorus — 
in Neutron-Bombarded Phosphates: 
Role of Hypophosphate*? 


J. G. A. Fiskell 


Department of Agricultural Chemistry, 
Macdonald College, McGill University, 
Montreal, Canada 


In attempts to establish the states of combination of 
P%2 in neutron-bombarded orthophosphates, use has 
been made of phosphite as a carrier (1-3). The basis 
for such a use of phosphite apparently has been the 
work of Wilson (4) relative to the possibility of ex- 
change of P*? between orthophosphorous and ortho- 
phosphorie acids. Wilson considered it possible that 
the hydration of hypophosphoric acid was to some 
extent reversible. This was apparently the only refer- 
ence in recent literature on the states of combination 
of P%? in neutron-bombarded phosphates, which is 
indicative of the possibility that the hypophosphate 
form of phosphorus should be considered in such in- 
vestigations. Work recently completed by the writer 
has indicated, however, that the formation of hypo- 
phosphate by interaction of orthophosphate and phos- 
phite may be of considerable significance, more espe- 
cially in the case of systems containing calcium. 

According to Mellor (5) hypophosphorie acid has 
been prepared by (a) slow oxidation of phosphorus 
in moist air, (b) oxidation of phosphorus by cupric 
nitrate or silver nitrate in the presence of dilute nitric 
acid, (c) by the action of phosphorus on copper sul- 
phate solutions, (d) by the slow oxidation of phos- 
phorous acid in air, or (¢) by oxidation of phosphor- 
ous acid with silver nitrate in neutral or ammoniacal 

1 Investigation supported financially by the National Re- 
search Council of Canada and Canadian Industries, Limited, 


and directed by the Department of Agricultural Chemistry 
and the Department of Physics, Macdonald College, Canada. 
*Contribution from the Faculty of Agriculture, McGill 


University, Macdonald College, Que., Canada. Journal Ser. 
No. 277. 
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solution. More recently (6) this acid has been pre- 
pared by oxidation of red phosphorus with sodium 
chlorite. 

Hitherto the hypophosphates seem invariably to 
have been prepared from hypophosphorie acid. Thus 
Mellor (5) has not recorded any instance of the prepa- 
ration of a hypophosphate by reaction of phosphites 
with phosphates and has indicated that hypophos- 
phoric acid apparently was not formed either by inter- 
action of phosphorous and phosphoric acids in solution 
or by heating mixtures of the more concentrated forms 
of these acids. The writer has obtained evidence that 
the interaction of phosphites and phosphates in 
aqueous solution may give rise to hypophosphate. 
This evidence was obtained by the reaction of labeled 
magnesium ammonium phosphate with (a) ammonium 
orthophosphite, (b) sodium hypophosphite, and (c) 
with calcium hypophosphite. 

Radioactive magnesium ammonium phosphate be- 
lieved to contain all the phosphorus in the ortho- 
phosphate form was prepared by the following pro- 
cedure : 


Weigh out 0.1000 g neutron-bombarded monocalcium 
phosphate (N.R.C. No. 510-3) into a 150-ml Kjeldahl 
flask. Add 20 ml persulfate-perchloric mixture containing 
10 g ammonium persulfate and 10 ml reagent perchloric 
acid/100 ml. Heat. te fumes of perchloric aeid. Cool, add 
1 ml of the above acid mixture, and again strongly fume 
the perchloric acid. Add 50 mi distilled water. Neutralize 
with ammonium hydroxide and precipitate with the 
molybdate reagent recommended by Jones (7). Filter, 
discarding the filtrate and dissolve the precipitate with 
ammonium hydroxide. Add 5 ml of the molybdate reagent. 
Acidify with 1: 1 nitric acid and allow the molybdate to 
precipitate at 24° C for 15 mi. Filter and dissolve the 
precipitate with 1: 1 hydrochloric acid into a clean flask. 
Add 70 ml of magnesia mixture, neutralize with concen- 
trated ammonium hydroxide, and then add 5 ml excess of 
the latter reagent. Stir repeatedly and let stand over- 
night at 4° C. Filter the precipitate and wash with 1: 20 
ammonium hydroxide. Redissolve with hydrochloric acid 
into a clean Erlenmeyer flask, add 4 ml of magnesia mix- 
ture, and reprecipitate with ammonium hydroxide, using 
the same procedure as the first precipitation. Filter the 
precipitate, wash with 1: 20 ammonium hydroxide, twice 
with ethyl alcohol, and once with ether. Confirm the ab- 
sence of hypophosphate in the magnesium ammonium 
phosphate by precipitation of a portion of the salt with 
silver nitrate at pH 1 to 2 (8) in the presence of carrier 
hypophosphate. The absence of activity in this silver 
hypophosphate precipitate indicates the absence of hypo- 
phosphates in the magnesium ammonium phosphate. 


The preparation of the inactive ammonium ortho- 
phosphite was conducted by the action of phosphorus 
trichloride on distilled water (5). The phosphorus 
trichloride was allowed to drop slowly from a sepa- 
ratory funnel into a suction flask containing distilled 
water, stoichiometric amounts being reacted. The flask 
was partially immersed in ice and water, and under 
suction from a water aspirator. The reaction mixture 
boiled rapidly at relatively low temperature, indicat- 
ing possible removal of hydrochloric acid in the 
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process. The reaction mixture was reduced to small 
volume on the steam bath. Ammonium hydroxide was 
added until the acidity was pH 3 by glass electrode 
measurement. Evaporation was continued to dryness. 
This salt was washed 3 times with alcohol, the filtra- 
tion being carried out under suction, for the removal 
of ammonium chloride and any other alcohol-soluble 
impurities. The dry salt was found to have a melting 
point of 124° C and a gram-molecular ratio 1:3 of 
ammonia to total phosphorus. Orthophosphate was 
not detected by Jones’ method (7). There was a slight 
silver precipitate at pH 1.5 in formie or phosphoric 
acid that suggested the presence of either some hypo- 
phosphate or chloride, or both. 

The calcium hypophosphate which was used as 
earrier in testing for hypophosphate formation was 
prepared by reacting sodium hypophosphate with 
excess calcium nitrate. The gelatinous precipitate was 
washed thrice with distilled water and once with 
ethanol. The sodium hypophosphate for this reaction 
was prepared by the action of sodium chlorite on 
red phosphorus as described by Leininger and 
Chulski (6), and was twice recrystallized from water. 
Both the sodium and the calcium hypophosphates, 
prepared in this manner, could be quantitatively pre- 
cipitated by silver nitrate at pH 1 to 2 in either 
formie or phosphoric acid, a property which Wolf 
and Jung (8) have found to be characteristic of hypo- 
phosphate. 

The other reagents used in the experiments were 
reagent grade chemicals. The silver nitrate was made 
by dissolving 25 g reagent silver nitrate in 100 ml 
distilled water. The pH for the silver hypophosphate 
precipitations was adjusted by either 85% formic 
acid or 85% phosphoric acid. No hypophosphate could 
be detected in the phosphoric acid. 

The procedure initially used for the phosphate- 
phosphite reaction was as follows: 

Weigh out 0.100 g of the ammonium orthophosphite 
into a 250-ml Erlenmeyer flask. Weigh out 0.100 g of the 
radioactive magnesium ammonium phosphate and add to 
the flask. Add 5 ml distilled water and swirl the Erlen- 
meyer to mix the salts. After less than 5 min for the 
above process add 0.100 g calcium hypophosphate to serve 
as a carrier for any hypophosphate. formed in the reac- 
tion. Adjust the pH to 1.5 by a predetermined volume of 
formic or phosphoric acid and add 2 ml of the silver ni- 
trate reagent. Agitate for 1 min. Filter off the silver 
hypophosphate and wash 3 times with water acidified to 
pH 1.5. Dry the precipitate on a steam bath. Count the 
activity by a bell-window counter. 

The activity in the silver precipitate was found to 
be approximately 50% of the activity originally pres- 
ent in the 0.100-g sample of the radioactive mag- 
nesium ammonium phosphate. Wolf and Jung (8) 
have found that neither phosphites nor phosphate 
precipitates under the above conditions. This point 
was confirmed by the writer. As has been pointed out 
above, the magnesium ammonium phosphate did not 
exchange activity with the hypophosphate during 
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precipitation of the hypophosphate by silver-at pH 
1.5 in either formie or phosphoric acid. Since the 
hypophosphate contained active phosphorus under 
the conditions of the above reaction, hypophosphate 
formation was suspected. 

Evidence of a similar nature also has been obtained 
indicating that the hypophosphites of sodium and 
calcium react with radioactive orthophosphate to 
produce radioactive hypophosphate. 

The following additional observations made in the 
course of this work seem pertinent to the point under 
consideration, namely, the validity of using phosphite 
as a carrier: 

a) A solution containing 0.156 g of radioactive 
magnesium ammonium phosphate per ml at a pH of 
5.5 in acetic acid was added to a solution containing 
0.0045 g of the ammonium orthophosphite per ml at 
pH 2.3. Reacting different volumes of the phosphate 
and phosphite solutions gave incomplete recovery of 
activity in the orthophosphate fraction determined by 
the method of Jones (7). The recovery of activity was 
measured on the magnesium ammonium phosphate 
salt derived from the ammonium phosphomolybdate 
precipitate that was formed at 24° C in 15 min. It 
was noted that the apparent loss was 5-15% of the 
original activity. This test was conducted many times, 
varying the amounts of phosphate and of phosphite 
and the pH. The filtrate from the orthophosphate test 
in each case possessed activity recognized as P*, 

b) The former tests were repeated using 0.100 g 
magnesium ammonium phosphate with 0.100 g of the 
orthophosphite or the hypophosphite in 5 ml water 
and 0.100 g calcium hypophosphate as carrier. Instead 
of the silver precipitation, 70 ml of the molybdate 
reagent was added and orthophosphate precipitated 
at 24° for 15 min, as recommended by Jones (7). 
The ammonium phosphomolybdate was counted as 
the magnesium ammonium phosphate, and again a loss 
in activity of about the same value as that obtained 
in the silver hypophosphate precipitations was ob- 
tained. The writer was able to confirm the quantitative 
precipitation of a solution of magnesium ammonium 
phosphate in the absence of the phosphites, and in 
the presence of the hypophosphate. Phosphites and 
hypophosphate gave no precipitate with molybdate 
at 24° C over periods up to 24 hr. 

Addition of sodium metaphosphate or of sodium 
pyrophosphate to the active filtrate and heating at 
70° C for 1 hr produeed ammonium phosphomolybdate 
having only a trace of activity. This indicated that 
the precipitation of the orthophosphate in the previ- 
ous treatment had been quantitative. 

The filtrate remained radioactive. Additional molyb- 
date reagent and 10 ml bromine water were added to 
this filtrate, which was then allowed to stand on the 


water bath at 80° C for several hours. A further 
crop of ammonium phosphomolybdate was obtained 
which possessed appreciable activity. The filtrate, 
however, still remained radioactive from P®? emana- 
tions. Further phosphite or hypophosphite carrier was 
easily precipitated by the bromine treatment, but 
the filtrate in each case remained radioactive. Sodium 
hypophosphate was oxidized rather easily by bromine 
water under the above conditions and the ammonium 
phosphomolybdate from the sodium hypophosphate 
was visually normal. 

If the calcium hypophosphate accounts for the final 
activity in the filtrate, then this salt must indeed be 
very resistant to oxidation by bromine in the presence 
of molybdate. 

c) When magnesia mixture was added to solutions 
containing both hypophosphate and radioactive ortho- 
phosphate in the presence of phosphite no activity 
was found in the filtrate. This same combination, 
however, was shown above to yield activity in the 
silver hypophosphate precipitate and also to result 
in low recovery of activity in the orthophosphate pre- 
cipitate derived from the ammonium phosphomolyb- 
date. 

d) Some caution was justified in the use of 
ammonium phosphomolybdate precipitation as an in- 
dication of orthophosphate after heating the molyb- 
date, because Mellor (5) has pointed out the existence 
of molybdate-hypophosphate complexes. The author 
has found that the hypophosphate gave no turbidity 
with the molybdate reagent at 24° C nor over short 
periods of heating; however, the light-yellow precipi- 
tate formed on prolonged heating on the water bath or 
at temperatures above 70° C might have contained 
this complex. 

Using calcium hypophosphate as a carrier, the fol- 
lowing neutron-bombarded phosphates have been 
found to possess activity in the silver hypophosphate 
precipitate at pH 1.5 in phosphoric acid: monocalcium 
phosphates, superphosphate, calcium pyrophosphates, 
and calcium hypophosphite. 

More complete details on the quantitative analysis 
of the forms of phosphorus in neutron-bombarded 
phosphates and some evidence for the possible signifi- 
cance in studies of the utilization of phosphorus by 
plants will be published elsewhere. 
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Successful Transplantation of a 
Fertilized Bovine Ovum 


Since Heape (Proc. Royal Soc. [London], 48, 457 
[1890]) first demonstrated that fertilized rabbit ova 
could be transplanted and young obtained, successful 
transplantations have been made by other workers 
with mice, rats, rabbits, and sheep. Umbaugh (J. Vet. 
Research, 10, 295 [1949]) and Dowling (J. Agr. Sci., 
39, 374 [1949]) have reported unsuccessful attempts 
with the bovine. This paper is to report what the 
authors believe is the first calf developed from a 
transplanted bovine embryo and carried to term. This 
is the one successful case out of three we have at- 
tempted. 

The donor was a yearling heifer, one fourth Short- 
horn and three fourths Holstein, and solid black ex- 
cept for a few white spots on the body and head. 
The sire was a purebred Holstein, and the recipient 
was a grade Holstein yearling heifer, and each had 
characteristic white feet and switch. Prior to trans- 
plantation, the estrual cycles of donor and recipient 
were synchronized by daily injections of progestation- 
ally active concentrate furnished by the Glidden Co. 
(Christian and Casida, J. Animal Sci., 7, 540 [1948]). 
The donor was superovulated by administration of 
sheep pituitary gonadotrophins (Willett et al., J. 
Animal Sci., 7, 545 [1948]), and she was inseminated 
on the day she received the intravenous injection and 
again the next day. On the fifth day following the 
intravenous injection she was slaughtered and the 
reproductive organs were removed. The fertilized ova 
were washed from the upper ends of the uterine 
horns with homologous blood serum approximately 1 
hr later. The recipient, which had been in heat 5 days 
previously, but not inseminated, was anesthetized and 
a mid-ventral laparotomy performed. The uterus was 
exteriorized, and a single 8-celled ovum inserted into 
the lumen of the right horn near the tubo-uterine 
junction; this was done by puncturing the wall of 
the uterus with a glass micropipette. At intervals 
throughout pregnancy the corpus luteum was palpated 
in the left ovary and the fetus in the right horn. A 
heifer calf was born 278 days following the intrave- 
nous injection of the donor. The calf weighed 84 lbs 
the day following birth and had black feet and switch. 
Blood types were determined for the recipient, the 
sire, and the calf. Three antigenic factors (A, W, and 
S at three different loci) were carried by the blood 
cells of the calf that were not carried by the recipient 
or the sire. The blood of the donor was not studied. 

The improbability of fertile sperm being introduced 
with the ovum into the recipient because of the 4-day 
interval from last insemination of the donor to trans- 
plantation, the further improbability of the egg of the 
recipient being fertilizable 5 days after her heat 
period, the position of the fetus in the uterus in re- 
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Comments and Communications 


lation to the corpus luteum, the color markings, and 
the blood-type analysis all indicate that the calf de- 
veloped from the transplanted ovum. 

It is believed that this technique, with improve- 
ments, may be valuable in the study of certain fer- 
tility problems in cows where a question of normality 
of the ovum vs. normality of the genital tract is in- 
volved. 

The work has been done under a cooperative agree- 
ment between the Wisconsin Agricultural Experiment 
Station and the Bureau of Dairy Industry, USDA. 
The funds contributed by the Bureau of Dairy In- 
dustry came as an allotment from the Research and 
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P. J. Buckner 
American Foundation for the Study of Genetics 
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Two Points of View 


WE HAVE read the moving letter of Barbara J. Bach- 
mann (Science, 112, 364 [1950]) and would like to 
express our complete agreement with her stand on the 
issue of the freedom of scientifie inquiry. We hope 
that her courageous action in sacrificing personal gains 
for the conerete expression of her convictions will 
serve as an example for the many others of us who 
feel as she does. 

The question in this case is not one of the undeniable 
necessity of the government to protect classified in- 
formation. The question here is clearly one of “. . . 
political orthodoxy to sanction the position of indi- 
viduals in all fields of thought and action. . . .” 

As was mentioned in a recent magazine article, we 
should never lose sight of the fact that freedom of 
thought “. . . is not a phrase to wind up an oration, 
or an hierloom to be put aside for safekeeping until 
good times return... .” 

W. Rosen 


Epmunp W. GeLewrrz 
Graduate School 


Department of Chemistry 
Northwestern University 


Science for September 29, 1950, contains a well- 
expressed and courageous protest against applying a 
political test to holders of government fellowships for 
nonsecret work. The erux of the matter is in the pro- 
testor’s statement, “I think that a law barring from 
support for scientific training or research persons 
with particular political views can serve no purpose 
favorable to the advancement of science.” In a world 
at peace this truth would be self-evident. 
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But the world is not at peace. Unhappily for science 
and for free thought generally, events have foreed us 
to observe that, in today’s world, the person whose 
political views are derived from Karl Marx is in prac- 
tice indistinguishable from one who believes in ad- 
vancing the military aims of imperialist Russia. If the 
Marxists were simply another political party, willing 
to abide by the election returns, like the Republicans 
or the Prohibitionists, it would be different. The whole 
country, scientific or not, ought to protest the denial 
of privileges to anyone because he happened to be, 
say, a Dixiecrat or a Socialist. But adherence to a 
party that takes orders from an admittedly belligerent 
foreign power is not just a “particular political view ;” 
it may be, and sometimes is, mémbership in the army 
of a self-confessed enemy of scientific and civil free- 
dom. The Russian Empire is at present fighting a 
bitter, though as yet undeclared and _ limited, war 
against the non-Russian world. This war has already 
included siege operations in Germany, combat in 
Korea, and conquest and looting in Hungary. Hardly 
anyone doubts that it would become a declared and 
unlimited war the day Russia’s rulers decided that the 
odds for a quick victory had risen high enough. It is 
a lamentable fact that good scientists have secretly 
given aid to Russia in this war. I believe most of them 
did it because of a sincere conviction that Marx was 
right and that victory for those who fight in his name 
would be a good thing; I cannot believe that they 
uphold the military ambitions of the Politburo or 
that they favor its methods of slavery and terrorism. 
But by their actions they have approved these methods 
and furthered these ambitions. It would be foolish for 
the citizens of a nation under attack by the Politburo 
to subsidize individuals sympathetic with such attacks, 
and who, as some have done, may even help Russia 
overtly against their own country. 

Suppose, as an analogy, that in 1941 Fritz Kuhn, 
former Nazi leader in America, had applied for a 
grant of money from the government for scientific 
training. Does anyone contend that Kuhn’s political 
views—he was a member of the National Socialist 
German Worker’s Party—would be irrelevant in the 
matter, and not a just cause for denying him the funds? 

From a‘broader point of view, it is obvious that 
war brings more serious dangers to science and to civil 
liberty than those resulting from political discrimina- 
tion in passing out government money. Drafting a 
civilian to be shot at, or even telling him how he may 
or may not earn his living, is a far worse threat to 
freedom than withholding aid out of public funds from 
people sympathetic with the enemy. There is a differ- 
ence in kind here, as well as in degree; whereas the 
one is only failing to confer a special privilege—which 
is necessarily quite limited anyway—the other is uni- 
versal use of coercion. History is full of examples of 
arbitrary powers assumed by governments in wartime 
and never given up afterwards. Let those who love 
freedom, in science as well as in ordinary life, resist 
wartime attacks on liberty whose purpose is not to 
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damage the enemy but to strengthen the government. 
They will have plenty to do, and they will be striking 
far more telling blows for the freedom of science than 
when they advocate public support of pro-Russian 
scientists. 

When a workable peace is established, and men may 
earn their livings and criticize authority as they please, 
and episodes like the Lysenko-Michurin persecution 
are impossible, it will be of no consequence whether 
a scientist believes in Karl Marx, Adolf Hitler, or 
Calvin Coolidge. In the meantime, unhappily, we fight 
a defensive war for. seientific and other freedoms. The 
most tragic phase of this war is that we must distrust, 
defy, and murder the human beings who fight under 
the other flag, for no other purpose than to keep them 
from murdering those.who fight under our own. While 
this dark savagery continues, science will suffer. I do 
not believe it will suffer any worse because we citizens 
do not tax ourselves to keep and train the enemy’s 
soldiers. 


La Coste and Romberg 
3810 Speedway 
Austin, Texas 


FREDERICK ROMBERG 


Perfection None Must Hope to Find 


I HAvE read with great interest the two recent 
communications to Science regarding my review of 
Dr. Pauli’s new textbook, The World of Life. The 
letters of Drs. Breland and Laubenfels have confirmed 
my fear that I have been unfair in reviewing Dr. 
Pauli’s book. It was my responsibility, I believe, to 
judge the book at least partly in terms of its ability 
to meet the needs of the average or typical college 
course currently being offered. Instead I evaluated it 
in terms of an ideal college biology course, which 
exists nowhere, to my knowledge, but in my mind. 
Nevertheless, I am glad that my review has raised, 
to use Dr. Breland’s words, “several fundamental 
issues relative to the teaching of general biology and 
the subject matter that should be included in a text- 
book for such a course.” With the permission of the 
editors of Science, I should like to say a few words 
on these issues. 

When I think of a general biology course at the 
college level, I think of a one-year course given to 
all liberal arts and sciences students regardless of 
their choice of career. Its goal would be to help raise 
the college student to such a level that he may clearly 
see our present general position in biology, as well as 
the horizons where the answers are not readily forth- 
coming and where, indeed, the questions are not sim- 
ple or very easy to formulate. 

In a general course I do not think we need to 
cover all the roads that have been traveled in the 
biological sciences and examine all the theories, all 
the observations, all the catalogues of data and sys- 
tems of fact, all the experiments and their results. 
The college student, who may have no further direct 
contact with the study of life than the course I am 
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describing, deserves at least to know what the out- 
standing problems are in biology. He ought to be 
able to answer the question: What are the aims of 
biology today? Are they the same as they were in 
the days of Vesalius and Harvey, when to complete 
the description of the parts of an organism must 
have been very exciting indeed? Are they the same 
today as in the days of Linnaeus, when to develop 
some sound system of cataloguing the variety of 
living things was a necessary project for the further 
development of the science? 

I surmise that, wherever description and cataloguing 
have become part and parcel of the college biology 
course, biology has come to be known as a dull sub- 
ject for young minds. It is worth speculating whether 
this very lack of interest has led teachers into the 
current trend of trying to make biology more ap- 
pealing, more palatable, more enjoyable to a student 
body that has become increasingly insistent upon 
“entertainment,” when its interest cannot be aroused 
any other way. The teacher who is concerned with 
“selling” biology has probably lost sight of the fact 
that what stimulates and excites the mind is not a 
description of the vast body of knowledge we have 
managed to accumulate (no matter how well organ- 
ized nor how entertainingly presented), but rather 
an exposition of what we are trying to understand and 
how we are trying to do it. The most exciting part 
of any science is that of its frontiers; it would be 
a shame to leave the student unaware that such 
frontiers exist. 

When we consider the problems that exist at the 
frontiers of biology, we find that they are being 
formulated in terms of autocatalysis, growth and 
morphogenesis as expressions of chemical and physi- 
eal events, and the physicochemical nature of muta- 
tions. Let us grant at the outset that we know little 
about these “frontier” subjects. We may even agree 
that a detailed study of current findings belongs in 
advanced courses. Nevertheless, the primary task is 
still the understanding of why the problems of biolo- 
gists are being formulated in such terms. The develop- 
ment of such an understanding is the proper object 
of a general biology course. It may be asked at this 
point: Can the college student be made aware of the 
significance of modern biological theories and con- 
cepts? I, for one, would say “Yes,” and many of my 
colleagues with whom I have discussed the matter 
have also answered affirmatively. 

We feel that a discussion of why such a question 
as the relation of genes to metabolic processes is of 
paramount importance in modern biology can be ac- 
complished without becoming obscured by a welter 
of technical detail. But to proceed from a feeling 
about the matter to an actual development of a course 
that would fulfill the aims I have been describing is 
a difficult business. It would first require a long, 
serious, and thorough study of the content of biology, 
of its few fundamental theories and principles, and 
of the phenomena that biologists want to be able to 
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explain and how they are being investigated. Then 
an equally long study of the possible techniques of 
exposition would be necessary. It may turn out that 
at the end of such a study it would be recommended 
that a course in general biology should not be taken 
until courses in general physies and chemistry are 
completed. If that should be the case, so be it. We 
would be wise, then, to alter the curriculum in line 
with these recommendations, rather than to adopt the 
alternative of avoiding so-called advanced and con- 
troversial and erudite subjects, even if they happen to 
be at the heart of modern biological thinking. 

By the criteria for a general college biology course 
that I have attempted to outline, all college biology 
texts I have seen are very disappointing. These texts 
differ very little from one another basically, and one 
book can be said, as in the case of The World of Life, 
only to possess the virtues of a finer style of writing 
or a more attractive format or a better organization 
of material than another. 

What we need in biology today are books like 
those of Alfred North Whitehead’s An Introduction 
to Mathematics and Einstein and Infeld’s The Evolu- 
tion of Physics. Admittedly such books represent a 
tremendous effort of synthesis, condensation, and 
lucid presentation by outstanding scientists who al- 
ways kept the general aims of their sciences in mind. 
But should we not expect an equally tremendous ef- 
fort on behalf of biology? 

Arnotp W. Ravin 
Department of Zoology 
Columbia University 


A Return to Medievalism in 
Science Teaching 
Subject to rules and regulations of the Board of 

Regents, a pupil may be excused from such study 

of health and hygiene as conflicts with the religion 

of his parents or guardian. Such conflict must be 

certified by a proper representative of their re- 

ligions as defined by section two of the religious 
corporations law. 

BeE.teve it or not, this is now the law of New York 
State (Section 324, Chapter 135, subdivision 5, passed 
1950). What are the implications of this law for 
science teaching? One religious group has lost no 
time. Representatives of this sect, in accordance with 
the law, have petitioned for the exemption of children 
from instruction in the units on disease prevention 
and control, and in three other areas having to do 
with allied subjects in the curriculum. The Commis- 
sioner of Education has granted this petition. A di- 
rective has been issued to all superintendents and 
principals to the effect that 
These children will then be excused from this instruction 
wherever in the secondary school curriculum those units 
of study are offered to partially fulfill the health require- 
ment [quoted from letter of Commissioner of Education 
to superintendents and principals, Aug. 11, 1950]. 


Thus, children of this particular faith must be ex- 
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eluded from any science classroom in which this type 
of instruction is given if their parents so indicate. 
They are thereby deprived of instruction in well- 
established scientific truths, which are deemed educa- 
tionally essential from the point of view of personality 
adjustment and citizenship in modern society. For 
example, should not every citizen know that many of 
our most important diseases are caused by micro- 
organisms; that they are controlled by bacteriological 
methods, such as vaccination, sanitation, ete.? Can 
we expect citizens uninformed of these well-established 
scientific facts to act intelligently in safeguarding the 
health interests of society? It is our contention that 
an educational system that fails to give every citizen 
this instruction is derelict in its duty both to the indi- 
vidual and to society. 

Not only will these children be improperly deprived 
of instruction but, inevitably and more important, all 
children will ultimately be deprived, because the Com- 
missioner of Education directs that 


A. Local school authorities are advised to evaluate 
achievement for pupil credit purposes in such manner as 
not to penalize pupils who have been excused from the 
specified units of study. 

B. Required sections of the Regents examination as well 
as the State Scholarship examinations will be constructed 
so as not to penalize pupils who have been excused from 
instruction in the specified units of study [Quoted from 
directive of Commissioner of Education, August 11, 1950]. 


New York State syllabi are, as a rule, constructed 
with a view to satisfying the requirements of the State 
Board of Regents. It is only a short step from the 
elimination of subject matter from the required part 
of the regents’ examination to the complete elimina- 
tion of this same subject matter from an already 
crowded curriculum. It is only another short step to 
the elimination of this unit of work from textbooks, 
too, since textbooks are written to meet the needs 
of the course of study. Thus, we can foresee a situa- 
tion in which all children are deprived of the oppor- 
tunity of learning the well-established scientific facts 
about health. 

Even our superior students, our future doctors, 
teachers, dentists, physicists, chemists, will suffer the 
same deprivation, since they will omit the study of 
communicable disease from their preparation for the 
New York State Scholarship Examinations. 

Although the immediate situation is serious enough, 
a more serious problem for science teaching is in the 
offing. How long will it be before the officials of other 
religious groups start to scrutinize the facts taught 
in science classrooms with an eye to petitioning for 
the exclusion of “the flock” from instruction in those 
facts that conflict with their tenets? Since the Com- 
missioner of Education is practically bound by the 
law to grant such petitions, it is possible to foresee a 
time when our science curricula will be demolished 
piecemeal. In essence, this is a form of censorship 
whereby the various religious groups exercise control 
over what goes into the curriculum by determining 


what is to be excluded. Not only do we as science 
teachers find this form of censorship abhorrent, but 
we maintain that it is directly contrary to the tra- 
ditional democratic principle of separation of church 
and state. 

Where scientific laws are established beyond a 
doubt (with enormously high probabilities), should 
conflict between such laws and the tenets of religious 
groups be officially recognized by secular educational 
authorities or by legislative bodies? What makes a 
religious tenet? Is it any belief, no matter how fan- 
tastic, so long as it is held by a religious group? 

Do the interests of society ever make it necessary 
to ignore the tenets of a religious group for the bene- 
fit of the overwhelming majority? 

We urge this law of the New York State legislature 
as required reading for all groups interested in 
science and in science teaching. We urge such groups 
to weigh the consequences of this kind of legislation 
and to take action now. This means educating public 
opinion and taking political action. In addition, in 
New York State it means that we must work for 
speedy repeal. 

PHILIP GOLDSTEIN 


Henry 
Biology Department 


Abraham Lincoln High School 
Brooklyn, New York 


Mass Mortality and Dinoflagellate 
Blooms in the Gulf of Mexico 


OBSERVATIONS made by Lund (1) showed striking 
parallels between mass mortality of fishes along the 
Texas coast in 1935 and the “Red Tide” of Florida in 
1946, which was caused by dinoflagellate bloom (2). 
Since then there have been two other suspected epi- 
sodes in Texas. Recently Connell and Cross (3) have 
brought together many diverse observations on the 
association of fish mortality and Gonyaulax bloom in 
Offatts Bayou, a small branch of Galveston Bay. Some 
of the facts presented merit further discussion. 

The authors say that when Cabeza de Vaca visited 
the Texas coast in 1528 he listed a season as the “time 
when fish die.” They leave the inference that this could 
have been caused by a phenomenon similar to the Red 
Tide. It should be noted that only a widespread mass 
mortality would have received the attention of this 
early explorer, who was traveling under the most 
difficult conditions, part of the time as a slave to the 
Indians. Widespread mortalities caused by dinoflagel- 
late blooms are not annual characteristics of the Texas 
coast. The words of Cabeza de Vaca have been noted 
before and related to oversalinity of the Laguna 
Madre and to the effect of the cold “northers” on the 
shallow bays of the Texas coast. The latter are more 
widespread and more seasonal phenomena, and it is 
much more probable that Cabeza de Vaca had the 
seasonal cold spells in mind. 

Offatts Bayou is unique as a small locality with 
recurring summer mortalities of marine organisms. 


Science, Vol. 118 


} > “Gs 
‘ 
| 
| 
‘ 


iking 
g the 
ida in 
1 (2). 
1 epi- 
have 
m the 
om in 
Some 


visited 
“time 
; could 
1e Red 
1 mass 
of this 
» most 
to the 
flagel- 
Texas 
1 noted 
uaguna 
on the 
e more 
id it is 
iad the 


with | 


‘anisms. 


Vol. 118 


There is nothing similar elsewhere on the Texas coast. 
Furthermore, it is largely artificial, having been 
dredged out several years ago. It is widest and deep- 
est near the blind inner end, and the restricted mouth 
deters circulation. On the whole it is relatively stag- 
nant. Salinity data showing poor circulation have 
previously been presented (4). 

Connell and Cross (3) say that the red water was 
caused by Gonyaulax in Offatts Bayou, but that it 
did not cause immediate mortality, which only fol- 
lowed when the Gonyaulax “settled.” They apparently 
believe that death of the indigenous fauna of these 
waters was caused by a lowering of the oxygen con- 
tent by vast concentrations of Gonyaulaz, followed by 
extensive anaerobic conditions and putrefaction. They 
also add that the virulent poison of G. catellana, which 
their species resembles, has little effect on fish. This 
point is questionable. A simple experiment (4) showed 
that Gymnodinium does kill fish in well-aerated 
aquaria. The organisms were present at the relatively 
dilute concentration of 270,000 /liter. 

The writer saw red water in Offatts Bayou in 1940 
and 1941, It drained from a disposal pipe of a large 
meat-packing plant on shore and was not distributed 
very far away from this plant. Red water, among 
other colors, was also reported at times in the “boils,” 
which were areas up to 30 ft in diameter “boiling” 
furiously with escaping gas. The color could have been 
caused by Gonyaulaz. 

The presence of Gonyaulax does not explain the 
“boils,” which evidently came up from the bottom and 
seemed to start in the deepest part of the bayou be- 
yond the Sixty-third Street wharf, which was arti- 
ficially dug out. My findings agree with those of Con- 
nell and Cross that mortality began after the boils 
took place and the “milky” (turbid) water was visible. 
Our conclusions are similar as to the cause of the 
trouble, with the exception that Connell and Cross 
have noted the presence of numbers of Gonyaulax in 
the first stages. In fact, the findings diverge only in 
different suggestions as to the cause of low oxygen 
and putrefaction. 

The fact that Gonyaulax caused the mortality or is 
any more than “associated” with it remains to be 
shown. In fact, if the Gonyaulax of Offatts Bayou is 
not poisonous, then the same result and mortality 
could be produced in this blind lagoon of relatively 
stagnant water by a bloom of diatoms, ciliates, bac- 
teria, or any other microplankton. 

Many intensely interesting questions concerning 
dinoflagellate blooms and mass mortality of marine 
organisms go unanswered. Following the recent vast 
outbreak, Federal, state, and private agencies spent 
some $50,000 or more primarily for a study along the 
west Florida coast, where mortalities are known to 
oecur on an average of once every 10 years, with skips 
of 30 years. If the recurring Offatts Bayou mortality 
is caused by, or is associated with, dinoflagellate 
blooms, it presents a unique opportunity in the West- 
ern Hemisphere, not only because of dependable re- 
currence but also because of the relatively small scale 
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of the phenomenon, which makes it more amenable to 
analysis than the vaster phenomena of the open sea. 
Gorpon GUNTER 
Institute of Marine Science 
The University of Texas 
Port Aransas 
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A RECENT report on mass mortality of fish asso- 
ciated with Gonyaulax at Galveston raises a number 
of queries, most of them concerning the nature of the 
data presented. The authors emphasize the differences 
in percentage of oxygen saturation as being signifi- 
cant, but at no time state the temperatures of the 
water. Without this important variable, these figures 
are as meaningless as their statement: “The concen- 
tration of Gonyaulaz as indicated by the color of the 
water was the same... .” Was this a colorimetric 
determination or a subjective impression? The salt 
content of Offatts Bayou is given as “2.3% NaCl,” 
and this is stated to be “normal.” On what grounds? 
What are the precise depths to which the Gonyaulax 
“submerged deeply” in a body of water about 30 ft 
deep? Experiments with shrimp are mentioned, but 
not the species used or numbers of individuals, sizes, 
ete. Last, to one admittedly not a protozoologist, the 
illustrations of the organism do not appear clear 
enough to be diagnostic, and the authors admit that 
they preserved “an insufficient number of specimens.” 

This is not to question the basic assumption that 
Gonyaulax may be associated with conditions of mass 
mortality, but to point out that this incident was in- 
vestigated and reported upon in such a way that it 
will be impossible to compare it in any adequate 
manner with subsequent occurrences. 

Joe, W. Hepereru 
Department of Zoology 
University of California at Berkeley 


Wir great surprise I found in Scrence, Septem- 
ber 29, 1950, the article by Connell and Cross, entitled 
“Mass Mortality of Fish Associated with the Proto- 
zoan Gonyaulax in the Gulf of Mexico.” 

May I draw your attention to the fact that the 
concurrent appearance of red water or water bloom 
(caused periodically by immense numbers of dino- 
flagellates, as well as other organisms) and mass mor- 
tality of fish was made known long ago by Mar- 
garetha Brongersma-Sanders, of the Rijksmuseum van 
Natuurlijke Historie, Leiden? Dr. Brongersma-Sand- 
ers’ observations cover many places all over the world 
(ineluding the east coast of North America), and your 
new article is indeed a useful addition to her work, 
since she recorded two occurrences of red water and 
mass mortality in the Gulf of Mexico but not along 
Galveston Island. This episode, however, occurred in 
the summer of 1949, whereas Dr. Brongersma-Sand- 
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ers’ latest paper on this subject was published in 1948. 
For your convenience I give you the titles of the 
papers involved: 

BRONGERSMA-SANDERS, M. De jaarlijksche visschensterfte bij 
Walvisbaai (Zuidwest Afrika) en haar beteekenis voor de 
palaeontologie. Vakblad Biol., 24, 13 (1943). 

Ben HeS bevattend sediment met een hoog organisch 

gehalte uit open zee. Geol. Mijnbouw, new ser., 6, 57 (1944). 

. The Annual Fish Mortality near Walvis Bay (South- 
west Africa) and its Significance for Paleontology. Sum- 
mary of lecture delivered to the Netherlands Zoological 
Society, Jan. 23, 1043. Arch. néerland. zool., 7, 291 (1945). 

. On the Desirability of a Research into Certain 
Phenomena in the Region of Upwelling Water along the 
Coast of Southwest Africa. Proc. Koninkl. Nederland, Akad, 
Wetenschap., 50, 659 (1947). 

. The Importance of Upwelling Water to Vertebrate 
Paleontology and Oil Geology. Verhandel. Koninkl. Neder- 
land, Akad. Wetenschap., Afdeel. Natuurk., Sec. II, 45, (4) 
112 pp., 7 figs. 

J. C. Armstrong, of this museum, very briefly re- 
viewed Dr. Brongersma-Sanders’ 1948 paper in the 
Geographical Review (39, 673 [1949]). I know that 
another review of Dr. Brongersma-Sanders’ work will 
be published very soon in the American Journal of 
Science. 

Wouldn’t it be advisable to insert an explanatory 
note in the next issue of Science giving due credit to 
Dr. Brongersma-Sanders’ work, because it is really 
the first to have dealt with the association of red water 
and mass mortality, and also the bearing of all this 
on oil geology and vertebrate paleontology? 

D. A. Hooiser 

The American Museum of Natural History 

New York 


May we first thank Dr. Hooijer for calling our at- 
tention to the valuable work of Margaretha Bron- 
gersma-Sanders. Briefly, his objections to our report 
seem to be: 

(1) Dr. Brongersma-Sanders reported the concur- 
rence of mass mortality of fish and the presence of 
plankton “long ago.” 

Explanation: If Dr. Hooijer’s “long ago” is to be 
judged by the publication dates of his references 
(1943-48), the time is very recent in comparison with 
those listed in Kofoid’s celebrated and voluminous 
monograph on the Unarmored Dinoflagellates (our 
ref. 7, 1921). In it Kofoid lists various authors and a 
number of such episodes (1910, 1911, 1914, ete.). 

(2) Dr. Brongersma-Sanders first reported mass 
mortality of fish with dinoflagellates, “as well as other 
organisms,” in the Gulf of Mexico. 

Explanation: Dr. Hooijer lists 1948 as the date on 
which he rests this claim. If our reference 4 is investi- 
gated, it will be seen that since the west coast of 
Florida may also be described as in the Gulf of Mexico 
we have indirectly credited Gunter, Williams, Davis, 
and Smith for the first report of plankton associated 


with mass mortality of fish in the Gulf. This article 
was published in 1948, the same year as Dr. Bron- 
gersma-Sanders’ article, but it contains a reference 
to a publication in 1947 by Dr. Davis. 

(3) Dr. Brongersma-Sanders is “really the first” to 
have dealt with the association of red water and mass 
mortality of fish. 

Explanation: The same as for Item 1. 

If Dr. Hooijer will reread our first sentence, he 
must surely see that we made no one of the claims for 
a “first” with which he has charged us—that actually 
we had very carefully credited others whose ratings 
still seem to us to be valid. It also appears to us that 
our omission of Dr. Brongersma-Sanders’ name from 
our references is not too heinous when it is recalled 
(1) that our discussion was limited to a comparison 
of the conditions along the east and west coasts of the 
North American continent and did not pretend to in- 


clude South Africa or other parts of the world, and 


(2) that for the sake of brevity the names of a number 
of other authors were also omitted from our refer- 
ences, although their reports fell well within the limi- 
tations of the subject matter. That limitation was a 
matter of convenience solely and not because we were 
ignorant of the wide range in time, geography, and 


importance that the phenomena of “red water” have | 


oceupied. We attempted to imply that fact without 
excess verbiage by referring to the Old Testament 
story of the plagues of Egypt. 
C. H. 

Joy Barnes Cross 
Medical Branch “ 
The University of Texas 
Galveston 


Addendum 


In the report on the International Oxford Conference 
on Nuclear Physics (Science, 113, 107 [1951]) the author 
did not receive proofs. He wishes to add that the experi- 
ments which led to the discovery and confirmation of the 
neutral meson are due to Bjérklund, Crandall, Moyer, 
York; Steinberger, Panofsky, and Steller; Steinberger 
and Bishop. 


Erratum 


In making last-minute changes in the article by Pic 
cioni, Rabbi, 2nd Moruzzi (Science, 113, 179 [1951]), the 
printer has inadvertently repeated two items in the table 
in column 2, This table should read as follows: 

Percentage 
Ground cereals 
(wheat, maize, barley, oats, rye) 88 
Wheat germ 5 
Crude casein 
Calcium lactate 
Sodium chloride 
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Childhood and Society. Erik H. Erikson. New York: 
Norton, 1950. 397 pp. $4.00. 


Childhood and Society is an illuminating, forceful, 
and original book. It succeeds in establishing “mean- 
ingful relationships between the anxieties of infancy 
and the upheavals of society,” to use the author’s 
phrase. Its chief contribution to psychoanalytic the- 
ory, as well as to the study of social processes, lies 
in the fact that—for the first time—it has been pos- 
sible to integrate rather than to correlate facts and 
ideas from various scientific disciplines converging 
upon the phenomena of child development. 

The book offers a developmental theory that en- 
compasses the systematic interrelationships among 
three simultaneous processes, organismic, psychologi- 
eal (ego), and societal. Each of eight major develop- 
mental stages is described in terms of their core con- 
flict. The manner in which bodily processes, and 
especially social realities, may facilitate or hinder suc- 
cessful mastery at each phase is carefully traced. 
From the convergence of anthropological and psy- 
chological observations of many kinds, it is concluded 
that each society, through its method of child train- 
ing, actively assists the child in accomplishing certain 
among the developmental steps, and actively hinders 
full realization of developmental potentialities at 
other stages of growth. The resulting burden of in- 
fantile anxieties carried into adulthood is determining 
not only for individual character structure but is also 
related to values and social practices, and to the 
mythologies and taboos that lend unity and coherence 
to each society. The methods of child rearing used by 
a given social group are, of course, an expression of 
the economic, historical, and social structure of the 
society. The relation between society and child devel- 
opment is presented as a dialectic one; here as else- 
where the author avoids the pitfalls of single-variable 
causality. Thus he wisely makes it impossible for his 
material to be used as though it were technology. The 
book does not provide a recipe for child training meth- 
ods guaranteed to prevent neurosis, nor a recipe for 
the creation of a social order designed to eliminate 
chaos and suffering. The problem is merely posed: 
“. . . it is now up to man to continue the exploitation 
of childhood as an arsenal of irrational fears, or to 
lift childhood to a position of partnership in a more 
reasonable order of things.” 

Within a consistent conceptual framework the 
reader is led to reflect upon seemingly widely diver- 
gent topics. In each instance clinical “specimen sam- 
ples” introduce the more general treatment of a topic, 
so that the book is rich in tangential but significant 
material on the uses of the case history method and 
on the processes of diagnosis and treatment. There is 
discussion of the role of exploitation and unequal 
power among men; of femininity and masculinity; of 
the peculiar wisdom of children; of loneliness and 
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anxiety in the well as much as in the ill; of sources 
of vitality and strength; and of the struggle for ego 
identity, which the author regards as crucial to the 
problems besetting Americans today. A comprehen- 
sive theory of play (in childhood and in maturity) is 
given, as is an analysis of the core conflicts and their 
characteristic part-solutions in two tribes of American 
Indians. The principles so derived are in turn applied 
to an analysis of developmental determinants and 
their consequences in America, Germany, and Russia. 

The applicability of the author’s concepts is con- 
vineingly demonstrated. In the very act of such ap- 
plication however, the reader becomes aware of the 
gaps in knowledge and theoretical scope which pre- 
vent complete analysis. For instance, awareness of the 
interdependence of organismic, ego psychological, and 
social processes makes it necessary to comprehend each 
case history thrice over, once in terms of each of these 
frames of reference. It seems to this reviewer that 
fuller comprehension will lead to the development of 
concepts sufficiently general to eliminate such “triple 
bookkeeping.” 

Childhood and Society belongs on the “must” list 
of scientists and clinicians in the field of child devel- 
opment. It is also recommended as a textbook at the 
graduate level. To those familiar with psychoanalysis 
the book is notable especially for the sophisticated 
treatment of ego psychological and social data in such 
a way that these represent not an addition to (or a 
redenial of) depth psychology, but rather make the 
latter more comprehensive. To those coming from 
other fields it serves as a lucid presentation of psy- 
choanalytic developmental psychology in nontechnical 
(but happily not in “popular”) language. To all it 
will be important for a unique combination of imagi- 
native clinical description, rigorous thinking, gentle 
humor, and deep humanity. Erikson’s definition of the 
goal of treatment describes something essential about 
the effect of his book: It leads to “...a deeper 
humility before the processes that govern us, and the 
ability to live with greater simplicity and honesty.” 

EscaLona 
Department of Research 
The Menninger Foundation 


Structural Chemistry of Inorganic Compounds. 
Vol. I. Walter Hiickel; translated by L. H. Long. 
New York: Elsevier, 1950. 437 pp. $9.00. 

The subtitle of this two-volume treatise might well 
have been “Atomic, Molecular and Crystul Structure: 
Valence and the Nature of the Chemical Bond.” This 
would avoid the impression that the book is a German 
counterpart to the recent volume by A. F. Wells which 
earries the title Structural Inorganic Chemistry. As 
the suggested subtitle implies, the scope of the Hiickel 
treatment is far broader. The author has sought to 
provide inorganic chemistry a basis for its systemati- 
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zation, “namely a structural and constitutional theory 
in one embracing representation.” 

Indeed, the subtitle should also include “A History 
of the Development of the Concept of Chemical Affin- 
ity,” for the first two chapters are largely devoted to 
this topic and in the reviewer’s opinion are the most 
charming chapters in the first volume. To one with 
even a casual interest in the history of chemistry, this 
historical analysis is worth the price of the book. 

There follows a chapter on coordination theory of 
complex compounds, and the balance of Volume I is 
devoted to a more or less standard treatment of atomic 
structure, with emphasis on spectra with one and two 
emission electrons, magnetism, Raman effect, diffrac- 
tion of x-rays, Mulliken’s term symbols for molecules, 
and the chemical bond. 

Volume II is to diseuss volatility, crystal chemistry, 
silicates and glasses, metallic substances, and the chem- 
ical reaction. 

The reader may be mystified by the introduction 
of the long chapter on complex compounds before the 
theoretical treatment. It would seem that a treatise 
that proposes to provide a basis for systematization 
would set up such a basis by a theoretical approach 
and then discuss this great mass of material in terms 
of the theory. Much of the chapter on complex com- 
pounds deals with the work of G. Jander and his 
students on polynuclear acids, and there are many 
chemists who will be unwilling to give this work the 
recognition here accorded. 

Thermodynamics and reaction mechanisms have pro- 
vided practical solutions and interpretations to more 
problems in inorganie chemistry than has the struc- 
tural approach. What is really needed are more 
authors who can combine structure and thermody- 
namics into a unified interpretation. If one may judge 
from Volume I of Structural Chemistry of Inorganic 
Compounds, Hiickel has not greatly advanced the 
basis for systematization. He has, however, provided 
a useful summary of many topics related to struc- 
tural problems. 

WENDELL M. LaTIMER 
Department of Chemistry 
University of California at Berkeley 


Radio Communication at Ultra High Frequency. 
John Thomson. London: Methuen; New York: 
Wiley, 1950. 203 pp. $4.50. 


It is the purpose of this book to provide an ac- 
count of modern developments in radio communica- 
tion techniques and systems applicable at frequencies 
above 100 Me/s. The emphasis here is on communi- 
eations rather than radar, and is largely written 
around the war and postwar work of the author in 
the Royal Naval Scientific Service. 

Professor Thomson uses the vague, unscientific term 
“ultra high frequency” in the title of his book because 
of the lack of a better term in common use. He pro- 


poses to remedy this situation by introducing a scien- 
tific nomenclature based on the decimal system in 
terms of wavelengths. For example, waves with lengths 
from 1 to 10 km would be called kilometric waves, 
and waves from 1 to 10 mm in length would be called 
millimetrie waves. 

The adoption of this nomenclature would eliminate, 
once and for all, such ambiguous terms as high fre- 
quencies, very high frequencies, ultra-high frequencies, 
and microwaves. 

The first three chapters are on circuits and tubes 
used for metric or shorter waves. A sufficient amount 
of fundamental theory is given on transmission lines, 
wave guides, and resonators to aid in understanding 
how they are used as oscillator and amplifier circuits, 
wave meters, impedance matching elements, and filters, 
Factors that limit the frequency of conventional tubes 
are described, and the advantages of disk-seal tubes 
and velocity-modulated tubes in reducing these factors 
are presented. Simplified theories are used in explain- 
ing the opezution of these devices. 


There may be some justification for the short space, 


a third of a page, devoted to the magnetron, because 
of present limited applications for communication 
purposes. A discussion of the traveling wave tube, 
however, occupies only one page. In view of the im- 
portance of this tube as a wide band amplifier for 
communication purposes, the treatment seems inade- 
quate. 

The best part of the book is contained in the last 
four chapters. Chapter IV on receiver input cireuits 
was written by the author’s colleague, Peter E. Trier. 
It includes a discussion on the origin of noise in tubes 
and circuits and on design considerations for signal- 
frequency amplifiers. Mixer and local oscillator eir- 
cuits are treated briefly. The next chapter is on modu- 
lation techniques. In addition to the usual amplitude 
and frequency modulation, it treats pulse amplitude, 
pulse length, and pulse position modulation. Chapter 
VI, on frequency control, describes various methods 
of control by crystals, cavities, and molecular absorp- 
tion. The last chapter is on communication systems in 
which a comparison of the various modulation meth- 
ods is made. Aerials and propagation are briefly con- 
sidered. Some of the interesting possibilities in the 
way of radio networks at these high frequencies are 
discussed. 

The book is well written and is easily read. The 
theory is kept to a minimum and is well supplemented 
by diagrams, curves, and numerical tables. Without 
going into great detail, it gives one a basic under- 
standing of the present techniques and systems appli- 
cable to radio communications at ultra-high frequen- 
cies and a keen insight as to their future possibilities 
in new fields. 

J. M. Larrerty 
Research Laboratory 
General Electric Company 
Schenectady 
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News and Notes 


Association for Research in Nervous and Mental Disease 


Robert G. Grenell 
Department of Psychiatry, University of Maryland Medical School, Baltimore 


Patterns of organization in the central nervous sys- 
tem. The organizers of this two-day meeting (New 
York, December 15-16) presumably wished the pro- 
gram to encompass the entire range of central nervous 
system electrophysiology—a heroic task, the accom- 
plishment of which would, and did, necessitate a fair 
measure of rushing and a relatively small measure of 
discussion. (The latter, however, is not unusual at 
meetings of this association, during which it is eus- 
tomary for audience participation to be kept mini- 
mal.) The discussions, with a few exceptions, were 
primarily concerned with the finer details of neural 
pathways and physiological mechanisms, about which 
a fair amount is already known. It was most interest- 
ing that correlation of anatomy and physiology played 
a predominant role in the program, one of the most 
notable studies of this type being that of Jerzy Rose, 
on the cortical projection of the reticular complex of 
the thalamus—a projection (which differs from the 
more familiar thalamie projection) on a large part 
of the cerebral mantle, if not on the entire neocortex. 

The papers were presented in four sessions: special 
reflexes, the motor cortex and descending pathways, 
cerebellar organization and projection, and ascending 
pathways and highest level integrating systems. Each 
of these groups presented a wealth of detailed mate- 
rial, new observations, and unsolved problems, some 
of which cannot be fully appreciated until they appear 
in book form and are studied carefully. Following 
each session an attempt was made to summarize the 
status of our knowledge in that area, in the light of 
the observations presented. Perhaps at future meetings 
manuscripts will be available to the summarizers far 
enough ahead of time to allow for some preparation. 

It became apparent rather early in the meeting 
that many of the ideas as to basic facts about the 
nervous system—ideas expounded as classical truths 
in the textbooks—would have to be markedly revised, 
and many concepts altered. There has been too great 
a tendency toward oversimplification of theory in the 
central nervous system at all levels from the spinal 
cord up. The representation of the simplest reflex in 
the spinal cord as the “typical” reflex are does not 
convey the fundamental point—that, to explain the 
elements of a spinal reflex, we cannot use a single 
path. As pointed out by Dr. Denny-Brown, we must 
have overlapping, capacity for summation, ete. No 
one impulse in one afferent produces a response of 
only one impulse in one efferent fiber. Analyses of 
various reflex patterns were given by Drs. Lloyd, 
Bernhard, Hines, and Magladery; a certain amount of 


Mareh 2, 1951 


agreement in their findings was apparent, but many 
points are still unclarified and confused. Although one 
ean separate a monosynaptic (fast-fiber, related to 
the myotatic unit) from a multisynaptie (slow-fiber) 
system and arrive at a partial explanation of regula- 
tory mechanisms (i.e., regulation of synergie and 
antagonistic activity, mechanisms of facilitation and 
inhibition, ete.), the exact functions of certain fibers 
and fiber-cell interrelationships still remain to be 
determined. As pointed out by Dr. Magladery (as a 
result of his beautiful studies on spinal reflexes in 
man), some people who seem to have no recordable 
monosynaptie response get around pretty well. There 
is also evidence to show that monosynaptic and multi- 
synaptic ares may have certain fundamental functional 
differences—they may be not only separate systems, 
but also reciprocal. A note of progress was struck by 
the work of Kuffler and Hunt on the efferent nervous 
control of muscle spindle discharge. They have dem- 
onstrated a system of fine fibers that are concerned 
with response to muscle tension increments. A large 
part of the spinal cord and ventral root outflow is 
confined to the regulation of afferent discharges. Some 
of the complexity of the motor proprioceptive organs 
thus begins to be unraveled. Following deep sensibility 
to the higher levels of the central nervous system, 
Mounteastle reported on afferents (not cutaneous) in 
muscle nerves which conduct directly to the cerebral 
eortex—high-velocity fibers (from bone, periosteum, 
and deep connective tissue to the thalamic nuclei) 
primarily to somatic areas 1 and 2, as well as some 
to area 3. Group I fibers go to the cerebellum. 

Studies of brain stem, cerebellum, subcortical and 
cortical structures and integrations point primarily to 
certain basic patterns established in the nervous sys- 
tem, and to problems of consciousness. Cerebral cor- 
tical mapping in animals and man has revealed fur- 
ther details of sensory and motor “localization.” Pen- 
field appears to have evidence in man for a sensory 
field on the medial wall of the hemisphere. Woolsey 
and his colleagues have carefully investigated pat- 
terns of localization in precentral and supplementary 
motor areas of the rat. As in the monkey, in the motor 
area there is a representation of the whole animal. 
The usual diagram in the texts showing head and trunk 
areas separated by the arm area is not correct. Pre- 
motor lesions of the past have presumably involved 
removal of parts of three motor areas: 6 ax of the 
precentral motor area, arm area, and pupillary area 
of 6 on the dorsal surface. 

The cerebral cortical pattern is apparently redupli- 
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cated in the cerebellar cortex, the anterior lobe and 
paramedian lobule corresponding to the somatomotor 
cerebral cortex. The functions of the uvula and para- 
floceulus are still unknown, but may be olfactory. 

Too little attention has been paid in the past to the 
correct parameters for physiological stimulation in 
cortical mapping. These problems must be taken into 
account and more attention paid to such things as 
tissue impedance, current, wave form, duration, and 
frequency. John Lilly stressed the fact that, if these 
factors are not fully understood, large errors will 
result, and the stimulation may be to the white matter 
instead of the gray. 

Studies of Penfield, Jasper, Magoun, and their col- 
leagues point anew to the “highest levels” of the cen- 
tral nervous system being subcortical. The highest cen- 
ters may be at diencephalic and mesencephalic levels. 
Penfield has suggested the use of the term “centrence- 
phalic” system—a system responsible for the integra- 
tion of function of the two hemispheres, and contain- 
ing (a) a mechanism used to record man’s current 
perceptions and (b) a mechanism used in integration, 
acquired skills, and the recollection of past experience. 
Evidence suggests (as pointed out by Jasper) that the 
cortical sensory areas, for example, may be only a 
relay station in, perhaps, a thalamo-cortico-thalamic 
system. Simple arrival of impulses at the sensory 
cortex is not enough to explain conscious sensation, 


nor does the strength of a stimulus always explain 
its dominance in consciousness, Neurophysiology has 
thus begun to remove consciousness from the cortex, 
where it was placed for want of evidence for its resi- 
dence in any other area. This point was further 
stressed in the report of Dr. Magoun on the ascend- 
ing reticular activating system. According to his ob- 
servations, stimulation of an area that runs through 
most of the length of the brain stem in the central core 
(and especially the rostral portion) will result in de- 
synchronization of the electroencephalogram. Stimula- 
tion can reproduce the cortical sleep-waking pattern. 
These pathways appear to be related to the ventro- 
medial thalamus, which may be the primary thalamic 
area related to desynchronization of the electroen. 
cephalogram. 

Dr. Lashley’s closing paper, on the functional in- 
terpretation of anatomic patterns, discussed certain 
spatial and temporal coordinates in integration. The 
previous papers had demonstrated that some basic 
anatomic, as well as psychiatric, problems have in- 
filtrated into neurophysiologic research. Lashley’s dis- 
cussion showed that the neurophysiologist must also 
be prepared to take psychological factors and prob- 
lems into his awareness. 

It was unfortunate that time did not allow any dis- 
cussion of metabolic patterns of organization as well 
as structural areas. 


Scientists in the News 


Robert T. Baldwin, of the Chlorine Institute; Harry 
B. McClure, of Union Carbide and Carbon Corpora- 
tion; John E. McKeen, of Chas. Pfizer & Company, 
Ine.; Richard D. Hoak, of the Mellon Institute; and 
Robert C. Swain, of the American Cyanamid Com- 
pany, have been appointed to the advisory board of 
Industrial and Engineering Chemistry and Chemical 
and Engineering News, publications of the American 
Chemical Society. 


Howard P. Barss has retired after 17 years of serv- 
ice on the staff of the Office of Experiment Stations, 
USDA, as an administrator of Federal-grant fund 
research at state experiment stations and specialist 
in botany and plant pathology. From 1915 to 1933, 
Mr. Barss was head of the Department of Botany 
and Plant Pathology at Oregon State College. 


The Genetics Society of Japan, under the presi- 
dency of H. Kihara, of Kyoto University, in cele- 
brating the fiftieth anniversary of the rediscovery of 
Mendel’s law, has conferred honorary memberships 
upon the American geneticists A. F. Blakeslee, W. E. 
Castle, and H. J. Muller, “in appreciation of their 
outstanding contributions to the science of Genetics.” 
Honorary memberships were also conferred upon 
seven European geneticists: L. Cuénot, H. Federley, 
O. Renner, O. Rosenberg, R. C. Punnett, E. Tschermak, 
and O. Winge. 


Robert T. Bower, formerly associated with the 
Bureau of Applied Social Research at Columbia 
University, has been appointed director of the Bureau 
of Social Science Research of The American Univer- 
sity, Washington, D. C. 


John B. Brown, of the Ohio State University physi- 
ological chemistry faculty, has been appointed director 
of the university’s Institute of Nutrition and Food 
Technology. A university faculty member since 1924, 
Dr. Brown succeeds Thomas S. Sutton, chairman of 
the agricultural biochemistry department, who re- 
signed the directorship last fall when he was named 
assistant dean of the College of Agriculture. 


Fred R. Cagle has been made professor of zoology 
and chairman of the Graduate Department of Zoology, 
and Royal D. Suttkus has been appointed assistant 
professor of zoology (ichthyology), at Tulane Uni- 
versity. 


L. F. Curtiss, of the National Bureau of Standards, 
has received a Fulbright Award as a research scholar 
at the University of Aligarh, India. Dr. Curtiss will 
collaborate with P. S. Gill, dean of science of the 
University of Aligarh, in an expedition into the 
Himalayas, where it is planned to measure the neu- 
tron component of cosmic rays up to altitudes of ap- 
proximately 20,000 feet. 


Leon J. De Merre, former director of research for 
Biophysics Laboratories, Inc., Los Angeles, has been 
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appointed to the position of biologist with the Army 
of Occupation in Japan. 

M. J. S. Dewar, of Courtauld’s, Ltd., Maidenhead, 
Eng., formerly of Oxford University, will be at the 
University of Notre Dame during March and April 
as P. C. Reilly Lecturer in Chemistry. He will de- 
liver a series of lectures on “Recent Developments in 
Theoretical Organic Chemistry.” 


Following 41 years of service, William Fondiller 
has retired from the Bell Telephone Laboratories. 
Mr. Fondiller trained in City College (New York) 
and Columbia University, entering the Physical Lab- 
oratory of the Bell System in 1909. An inventor, he 
directed the development of transmission apparatus 
and the investigation of the properties of materials, 
and since 1943 he has been in charge of the Lab- 
oratories’ general staff. 


M. Mason Guest has accepted appointment as pro- 
fessor of physiology at the University of Texas Medi- 
eal Branch, Galveston. Dr. Guest comes to Texas 
from Wayne University College of Medicine, Detroit, 
where he has been associated with the Department of 
Physiology since 1946, 

Irvine T. Haig, director of the Southeastern Forest 
Experiment Station in Asheville, N. C., will shortly 
leave the Forest Service to join the Food and Agri- 
culture Organization of the United Nations, with 
headquarters in Rome. Dr. Haig will be in charge of 
research and technology for the Division of Forestry 
and Forest Products of FAO. He will be succeeded 
at the Asheville station by Elwood L. Demmon, pres- 
ent director of the Lake States Forest Experiment 
Station in St. Paul. 


Donald B. Harris, formerly executive assistant to 
the director of research of Collins Radio Co., Cedar 
Rapids, Iowa, has been named technical assistant to 
the president of Airborne Instruments Laboratory, 
Mineola, N. Y. 


John Laurence Kask has been made Chief, Section 
of Research and Development, Pacifie Oceanic Fishery 
Investigations at Honolulu. Dr. Kask succeeds Milner 
B. Schaefer, who left Honolulu in December for San 
Diego to become director of investigations of the 
newly formed Inter-American Tropical Tuna Com- 
mission. Dr. Kask has been the chief biologist of the 
Fisheries Division of FAO in Washington, D. C., 
since 1948. 


Joseph B. Koepfli, Caltech chemist, has been named 
Science Adviser in the Department of State. Dr. 
Koepfli, on leave from the Institute, will assist in 
developing the department’s international science pro- 
gram. 

The National Bureau of Standards entertained the 
following visitors recently: Carel Koning, Netherlands 
Aeronautics Research Laboratory, Hendricus J. van 
der Maas, Netherlands Aircraft Development Board, 
Herman van Genderen, Department of Pharmacology, 
National Institute of Public Health, Netherlands; 
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C. G. Holland-Martin, British Tabulating Machine 
Co., London; and E. Suarez del Real, Universidad 
Nacional, Mexieo, D. F. 


M. J. Lighthill, of Manchester University, will tour 
the U. 8. during Mareh and April, lecturing at centers 
of aerodynamic research, on various phases of the 
applied mathematics work going on at Manchester. 


Daniel Mazia has joined the faculty of the Depart- 
ment of Zoology of the University of California at 
Berkeley. 


Wilson G. Smillie, professor of public health and 
preventive medicine at Cornell University Medical 
College, has been elected president of the New York 
Tuberculosis and Health Association. Myron I. Borg, 
Jr., was elected to the newly created post of presi- 
dent-elect. Mr. Borg’s selection places him in line for 
election to the presidency in 1953. 


William C. Steere is now on the faculty of the 
Biology Department at Stanford University. Formerly 
head of the Botany Department at the University of 
Michigan, he succeeds Gilbert Morgan Smith, who 
retired last summer after 25 years on the university's 
biology faculty. Dr. Steere headed the Botany section 
at the Alaskan Science Conference held in Washing- 
ton, D. C., Nov. 9-11. In 1949 he was a botanist at- 
tached to a U. 8. Geological Survey expedition to the 
U. 8S. territory, and in 1948 he took part in an expedi- 
tion to northern Canada. During 1942-44 he was 
senior botanist of the Foreign Economie Administra- 
tion in Colombia and Ecuador. In 1932 he was a mem- 
ber of the University of Michigan-Carnegie expedition 
to Yucatan. Dr. Steere’s particular field of interest is 
bryology, and he is editor in chief of the Bryologist, 
official journal of the American Bryologieal Society. 


John B. Truslow, for four years assistant dean of 
the Columbia University College of Physicians and 
Surgeons, has been appointed dean of the Medical 
College of Virginia’s medical school. 


Philip R. White has tendered his resignation as senior 
member and head of the Department of General Physi- 
ology at the Institute for Cancer Research in Phila- 
delphia. 

Harvey A. K. Whitney, formerly chief pharmacist at 
the University of Michigan Hospital, has been added 
to the faculty of the Wayne University College of 
Pharmacy to administer a recently instituted program 
through which graduates in pharmacy may obtain a 
year of on-the-job specialized training as hospital 
pharmacists. 

George B. Wislocki, professor of anatomy at the 
Harvard Medical School, on nomination of the Council, 
was recently elected to honorary membership in the 
Anatomical Society of Great Britain and Ireland. 


Colleges and Universities 


The University Center of Georgia has recently 
awarded a research grant to Joseph P. La Rocea, 
professor of pharmacy, and Woodrow R. Byrum, 
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professor of pharmacology, of the University of 
Georgia School of Pharmacy, for pharmacological 
studies on new compounds related to chloral hydrate. 
This will be a joint project of the Pharmacology and 
Pharmaceutical Chemistry departments. 


An intensive training course for physicians, nurses, 
and sanitary engineers. who have been assigned to 
public health work in Burma, Thailand, Indo-China, 
and Indonesia by ECA began last month at the Har- 
vard School of Public Health, under the direction of 
Hugh R. Leavell. 


Pennsylvania State College has inaugurated a grad- 
uate course in chemistry that will consist of a series 
of lectures by visiting chemists. Guest speakers so 
far scheduled include H. A. Laitinen, P. W. Selwood, 
A. H. Corwin, F. A. Matson, R. T. Arnold, P. J. 
Flory, H. P. Gregor, F. H. Westheimer, H. I. Schles- 
inger, G. W. Morey, P. M. Doty, J. C. Bailar, and 
K. A. Folkers. 


A large collection of reptiles, amphibians, and fishes, 
gathered over a period of some 35 years by Perey 
Viosea, Jr., Henry B. Chase, Jr., and by various 
collectors employed by the Southern Biological Sup- 
ply Company of New Orleans, has been donated to 
Tulane University. The collection covers the south- 
ern Gulf drainage area, notably the Louisiana sec- 
tion, and is of importance to the solution of taxo- 
nomic and distributional problems relating to the 
regional fauna. The specimens will be incorporated in 
the research collections of the Department of Zoology. 


The University of Wisconsin has purchased the 
Dennis I. Duveen chemistry library for $50,000. The 
collection includes the Latin alchemical works of 
Geber, Lull, Dee, Kelley, and Maier; significant writ- 
ings of Paracelsus, Glauber, Boerhaave, and others; 
books by Becker and Stahl, founders of the phlogis- 
ton theory; and writings of important French, Eng- 
lish, and German chemists during the period when the 
foundations of modern chemistry were laid. 


Edmund W. Sinnott, director of Yale’s Division of 
the Sciences, has announced the opening of the Geo- 
chronometric Laboratory, a new research center to 
provide accurate dating of events during the past 
15,000 years. The carbon 14 method of age determina- 
tion, developed by W. F. Libby and his associates at 
the University of Chicago, will be checked and refined 
as it is employed in dating archaeological remains. 
The work will. be directed by an advisory board headed 
by Richard F. Flint, and including Wendell C. Ben- 
nett (anthropology), G. Evelyn Hutchinson (zool- 
ogy), Henry L. Kraybill (physics), George A. Kubler 
(history of art), and Henry C. Thomas (chemistry). 
Edward S. Deevey, Jr., assistant professor of biology, 
is director of the laboratory. 


A new program, to be administered by the Depart- 
ment of Mathematics, and leading to the degree of 
Master of Arts or Doctor of Philosophy in Statistics, 
has been initiated at the University of Illinois. The 


course will include both statistical theory and its ap- 
plication to a specific field. 


The Department of Statistics, Virginia Polytechnic 
Institute, will hold a special summer session August 
1-19 for graduate students, and for research workers 
and technicians in government and industry, on sta- 
tistics in economics and engineering. For details 
write the Department of Statistics, Virginia Poly- 
technic Institute, Blacksburg, Va. 


A Conference on Science, Technology and World 
Resources is being held this week on the Evanston 
campus of Northwestern University as part of its 
year-long centennial observance. Kingsley Davis, 
Joseph Spengler, and Irene Taeuber will speak on 
World Population; Paul Galtsoff, E. C. Stakman, 
William Warne, and J. Russell Whitaker, on Food 
Resources; Frank Notestein and Dennis Fitzgerald, 
on World Needs and Resources; Norris Rakestraw, 
John B. Sullivan, Thomas 8. Lovering, and Walter 
Murphy, on Material. Resources. Farrington Daniels, 
Lawrence Hafstad, Homer H. Lowry, and Robert E. 
Wilson. will. discuss Energy Resources, and Paul 
Sears, Warren Thompson, and Palmer Putnam will 
attempt to answer the question “Can Science and 
Technology Meet Population Demands on World Re- 
sources ?” 


Meetings and Elections 


Eight national advisory health councils to the Pub- 
lic Health Service met for their second joint session 
in Washington, D. C., on February 17 to review gen- 
eral policy. Particular attention was given to the 
allocation of grants for research and for hospital 
construction as they relate to civilian defense, and 
maintenance of a volume of basic research sufficient 
to meet future national scientific needs. Participating 
in the conference were the Federal Hospital Council 
and the National Advisory Councils on Arthritis and 
Metabolic Disease, Neurological Diseases and Blind- 
ness, Cancer, Dental Research, Health, Heart, and 
Mental Health. 


The National Society for Medical Research reelected 
Anton J. Carlson president, and Andrew C. Ivy sec- 
retary-treasurer, at its annual meeting on February 
11. The board of directors approved two new projects: 
the publication of a book summarizing the contribu- 
tions of animals to medical progress and the welfare 
of human beings, and the production of a series of 
13 television films based on visits to outstanding sci- 
entific institutions in this country. 

The Mathematical Association of America met at 
the University of Florida on December 30 and elected 
the following officers: president, Saunders MacLane; 
second vice president, Jewell H. Bushey; members 
of the Board of Governors, H. 8S. M. Coxeter and 
B. W. Jones. L. M. Graves, first vice president, and 
H. M. Gehman, secretary-treasurer, will continue in 
office. The Chauvenet Prize, which is awarded every 
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three years, went to Mark Kac, of Cornell, for his 
paper on “Random Walk and the Theory of Brownian 
Motion.” 


Paul de Haen has been elected president of the 
Parenteral Drug Association. Other 1951 officers are: 
vice president, 8. B. Bradshaw; secretary, Max Gold; 
and treasurer, Stanley Halley. Arthur D. Herrick 
will continue as executive director and general counsel. 
The association has opened its membership to in- 
diyiduals, as well as corporate firms, and has re- 
moved the distinction between active and association 
members. Mid- and Far-Western sections are also 
being set up. 


Tau Beta Pi, national engineering honor society, 
has elected E. R. Moore president, and T. C. Hanson, 
vice president. Executive Council members remain 
the same as last year. 


The Tennessee Academy of Science met at Johnson 
City December 8-9 and elected the following officers: 
Carl Tabb Bahner, president; Carl K. Seyfert, vice 
president; Arlo I. Smith, secretary; and Moffat G. 
Boyce, treasurer. The Tennessee Junior Academy of 
Science met in conjunction with the state academy, 
which also organized a Collegiate Section. 


NRC News 


Two new reports of the NRC “Nuclear Science 
Series” are now available without charge to active 
workers in the field: No. 9, Relative Isotopic Abun- 
dances of the Elements, by K. T. Bainbridge and A. 
0. Nier; and No. 10, Recent Applications of Electron 
Multiplier Tubes, by James 8. Allen. Report No. 9 
gives for each element all the published determinations 
of isotopic abundances, and includes the observer, year, 
method, and ion source, as well as the reference. In 
each case, an “adopted value” is given for the isotope. 
Report No. 10 considers recent applications of the 
electrostatically foeused electron multiplier tube to 
problems requiring the measurement of very small 
currents or the counting of single ions or electrons. 
The report includes sections on the nature of secondary 
emission and on the statistical fluctuations in the emis- 
sion. Requests for the reports should be directed to the 
NRC Division of Mathematical and Physical Sciences, 
2101 Constitution Ave., Washington 25, D. C. 


The James Picker Foundation has awarded two fel- 
lowships and one grant in radiological research, on 
recommendation of the NRC Committee on Radiology. 
The fellowships were awarded to Frederick G. Sher- 
man, Brown University, who will study the effects of 
ionizing radiations on enzyme activities of microorgan- 
isms at the University of Stockholm, under George 
Hevesy; and to Halvor Vermund, University of Minne- 
sota, who will study the effects of x-irradiation on in- 
corporation of radiophosphorus into intracellular con- 
stituents of transplanted mouse mammary carcinoma, 
with K. W. Stenstrom, C. P. Barnum, and R. A. 
Huseby. The grant was made to the Zoophysiological 
Laboratory, University of Copenhagen, to enable Hilde 
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Levi to carry out autoradiographic studies of a- and 
soft B-emitters in animal tissue. 

NRC has appointed a Committee on Radiation 
Biology to revise and expand the standard reference 
work, Biological Effects of Radiation, originally pre- 
peved under the auspices of an earlier committee on 
radiation and published by McGraw-Hill in 1936. The 
new treatise will be published in three volumes now 
being prepared by subcommittees on high-energy ra- 
diation, ultraviolet radiation, and visible radiation. 
Alexander Hollaender is chairman of the over-all com- 
mittee and will edit the work; B. P. Kauffmann is 
chairman of the subcommittee on high-energy radia- 
tion, and Sterling Hendricks of the subcommittee on 
visible radiation. 


Manpower 


On February 12 the New York Times released 
the results of a survey of 100 representative colleges 
and universities, disclosing the prospect of an aver- 
age cut of 15% in teaching staffs in educational in- 
stitutions throughout the country. The excuse given 
by administrators for such drastic action is the as- 
sumed drop in student enrollments, with some in- 
stitutions anticipating declines of 25% (Stevens, 
Dartmouth) to 40% (Rochester, Syracuse). A sober 
review of the actual situation is given on page 3 (ad- 
vertising section) of this issue of Science. There 
may be a drop of 20%, but, even if it be granted that 
veteran enrollment has declined during the past two 
years and will be reduced to 250,000-275,000 in 1951- 
52, how many institutions have returned to that nor- 
mal situation in which faculty members are carrying 
a reasonable teaching load, and departments are not 
compelled to use advanced students to give elemen- 
tary instruction? 

Ralph Himstead of the American Association of 
University Professors points out some dire conse- 
quences of indiscriminate faculty dismissals. Some 
should be obvious. Departmental and interdepart- 
mental teams will be destroyed, and institutions will 
make themselves ineligible to provide well-rounded 
training for men in the Armed Forces or men de- 
ferred for additional college work. The science de- 
partments will no longer have groups of scientists 
competent to handle research contracts. 


The American Council on Education offers an analy- 
sis of enrollment prospects (February 16) that is in 
some respects even more optimistic than Dael Wolfle’s 
analysis in this issue of Scrence. Certainly the col- 
lege administrators must be well informed about the 
probabilities, and the meaning of the New York Times 
survey is something different than appears on the 
surface. Retrenchment against shrinking enrollments 
and rising costs is an evident need. That Congress 
may provide too little too late is a possibility that 
is offset by the willingness of the Armed Forces and 
Selective Service to provide temporary solutions to 
the student problem. Fear that the law of averages 
may not apply to individual institutions is bound to 
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cause misgivings and even panic, but may it ‘not be 
that this is at least in part an effort to prod Congress 
into quick and sane action to keep our institutions 
of learning efficient and intact at a time when they are 
most needed? If it is anything else, the nation may 
well be alarmed; but, whatever it is, college faculties 
ean look forward to a dismal spring of uncertainty, 
and the public may wonder whether the maintenance 
of our scientific and technological superiority may not 
be hanging in the balance. 


Miscellaneous 


The American Medical Association has formed the 
American Medical Education Foundation to raise funds 
from the medical profession to aid medical schools. 
The AMA contributed $500,000 to the fund. The foun- 
dation’s board is composed of representatives from 
the AMA Board of Trustees and Council on Medical 
Education and Hospitals, and the president, secretary, 
and treasurer of the AMA. 


As part of the National Blood Program, greatly 
intensified medical research to develop more effective 
means for collecting, preserving, and using blood and 
its fractions, and more knowledge of the medical value 
of the various components of blood has been launched 
by the Federal government, medical schools, and other 
non-Federal institutions. The various organizations 
concerned include the Red Cross, the National Re- 
search Council, the Federal Civil Defense Administra- 
tion, the Departments of Agriculture and Defense, 
the National Bureau of Standards, various inde- 
pendent blood banks, and state agencies. To start 
this research program, which will be administered 
by the National Heart Institute of the National Insti- 
tutes of Health, $600,000 has already been allo- 
cated as part of the National Blood Program’s first- 
year’s requirement. Funds from all sources to be 
spent during the first year of intensified research will 
total $2,000,000. 


WHO and FAO have established 12 brucellosis re- 
search centers, three of which are in the Western 
Hemisphere: in Argentina, Mexico, and at the Uni- 
versity of Minnesota, where Wesley W. Spink, pro- 
fessor of medicine, is the director. The centers will 
coordinate information on the control of brucellosis in 
animals and in man, further research, and exchange 
personnel for training and research. 


Recent Deaths 


George Russell Agassiz (88), zoologist, Dedham, 
Mass., Feb. 5; William D. Andrus (54), surgeon, 
Bronxville, N. Y., Jan. 20; Francis M. Baldwin (66), 
biologist, Los Angeles, Feb. 2; Luther L. Bernard 
(69), sociologist, State College, Pa., Jan. 24; Ros- 
well S. Britton (53), mathematician, New York, Feb. 
2; Paul P. Bushnell (51), educator, at sea, en route 
from Afghanistan, Jan. 3; Arthur B. Coleman (57), 
chemist, Norwood, Ohio, Jan. 31; Hanson K. Corn- 
ing (90), anatomist, New York, Feb. 7; Winnifred 
P. Davis (85), physician, Cambridge, Mass., Feb. 17; 
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William McLeish Dunbar (55), architect, Coconut 
Grove, Fla., Feb. 3; William S. Eichelberger (86), 
astronomer and mathematician, Buffalo, N. Y., Feb. 
3; Lloyd W. Fisher (53), geologist, Lewiston, Maine, 
Jan. 30; Owen B. French (85), astronomer, Cleve- 
land, Feb. 2; R. B. Fudge (50), horticulturist, Jack- 
sonville, Fla., Feb. 6. 

Lyman Gilmore (74), inventor, Nevada City, Cal., 
Feb. 19; Otto C. Glaser (70), biologist, Northamp- 
ton, Mass., Feb. 7; Alfred S. Goodale (75), botanist, 
Northampton, Mass., Feb. 16; Paul J. Hanzlik (65), 
pharmacologist, San Mateo, Cal., Feb. 1; Napoleon 
B. Heller (S7), mathematician, Germantown, Pa., 
Jan. 31; Gilbert L. Hicks (63), optometrist, Naper- 
ville, Ill., Feb. 15; Frank A. Hornaday (71), physician, 
Washington, D. C., Feb. 9; Arthur T. Jones (74), 
physicist, Northampton, Mass., Feb. 8; Lynds Jones 
(86), zoologist, ornithologist, and ecologist, Oberlin, 
Ohio, Feb. 11; Karl M. Kaufmann (78), archaeologist, 
Frankfort, Germany, Feb. 10; Caroline H. Lefevre 
(82), gynecologist, Shoreham, L. I., Feb. 15; Jacques 
Lewis (50), pediatrician, Miami Beach, Fla., Jan, 
29; William Livingston (55), physician, New York, 
Feb. 5; Alfred L. Loebenberg (61), chemical engi- 
neer, on a train en route from Boston to New York, 
Jan. 27; Francis J. Ludwig (46), biologist, Philadel- 
phia, Feb. 16. 

Martin Mayer (75), authority on tropical diseases, 
Caracas, Venezuela, Feb. 17; Ralph Wendell Mitchell 
(58), physician, New York, Feb. 9; Withrow Morse 
(70), biochemist, Tuckahoe, N. Y., Feb. 10; Vassili 
P. Mosolov (63), agricultural scientist, Moscow, Feb. 
11; Berthold F. Nieder (62), government research 
worker, Natick, Mass., Feb. 16; Theodore K. Oates 
(82), physician and surgeon, Martinsburg, W. Va., 
Feb. 3; Helen C. Putnam (93), gynecologist, Provi- 
dence, R. I., Feb. 3; Daniel L. Rich (71), physicist, 
Ann Arbor, Mich., Feb. 15; Sievert A. Rohwer (62), 
entomologist, Washington, D. C., Feb. 12; Stanley 
L. Schauss (42), electrical engineer, Newark, N. J., 
Jan. 24; Vernon Scheidt (46), psychologist, Balti- 
more, Jan. 18; William Schleif (82), physician, Phila- 
delphia, Jan. 26; J. Murray Scott (45), endocrinolo- 
gist, Philadelphia, Dec. 29; William T. Shanahan 
(72), authority on nervous diseases, Eggetsville, N. Y., 
Jan. 26; Ralph Shanno (52), heart specialist, Phila- 
delphia, Feb. 14; Carleton Simon (79), criminologist 
and psychiatrist, New York, Feb. 18; Louis B. Spinney 
(81), physicist, Ames, Iowa, Jan. 25; Albert Stals 
(70), physician and statesman, Capetown, South 
Africa, Feb. 5; Robert C. Stanley (74), metallurgist 
and industrialist, Dongan Hills, 8. I., Feb. 12; John 
A. Sweeney (55), cardiologist, Philadelphia, Feb. 15. 

Robert T. Thompson (36), professor of medicine, 
Cincinnati, Ohio, Jan. 22; Cecil V. Usborne (70), 
inventor and naval officer, London, Jan. 31; S. L 
Vavilov (60), physicist, Moscow, Jan. 25; H. C. Wil- 
liamson (63), obstetrician and gynecologist, New 
York, Feb. 1; Edward I. Wolfe, Jr. (56), physician, 
Forty Fort, Pa., Feb. 16. 
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Summarizes work done in field... . MEDICINAL CHEMISTRY, Volume |! 
; A Series of Reviews Prepar r th 
shows where research is needed Division of tae 4 
of the American Chemical Society 
Edited by C. M. Suter, Sterling-Winthrop Research Institute. 
Summarizes available data on biological properties of organic 
compounds and correlates the relationship between chemical struc- 
ture and physiological activity in each area covered. Written by 
experts actively engaged in industrial research, Volume I covers 
antithyroid compounds, antispasmodics, derivatives of carboxylic 
acids, antibiotics from plants, benzoates and substituted benzoates 


as local anesthetics, and analgesics. March 1951. 473 pages. Prob. 
$10.00. 


Emphasizes x-ray study of crystals .... ELEMENTS of OPTICAL MINERALOGY 
features unique correlation diagrams An Introduction to Microscopic Petrography 


PART II—DESCRIPTIONS of MINERALS 
With Special Reference to Their Optic and Microscopic Characters 


Fourth edition by ALEXANDER N. WINCHELL, University of Wis- 
consin, with the collaboration of Horace WINCHELL, Yale Uni- 
versity. Offers a description of minerals whose optical qualities are 
sufficiently well known to permit diagnosis by means of a micro- 
scope. January 1951. 551 pages. 427 illus. $12.50. 


> 


The first comprehensive treatment SOIL and FRESHWATER NEMATODES 


by a nematology expert By T. Goopey, Rothamsted Experimental Station, England. Pre- 
senting nematodes belonging to many genera, different in form 
and structure, the author gives concise descriptions of each genus 
considered and provides helpful illustrations of each. Covers free- 
living forms found in decaying plant tissues, in soils and humus, 
in freshwater habitats, and, sometimes, in special association with 
insects. February 1951. Approx. 400 pages. $7.00. 


Compact, detailed treatment CLOUD PHYSICS 


of cloud phenomena By D. W. Perri, British Columbia Forest Service. Describes and 
explains clouds and the various processes responsible for their 
formation. Treating the internal physics of clouds, the author 
covers the nuclei of condensation and sublimation and describes 
how rain is formed naturally and how additional rain can be 
induced artificially. Various other optical and electrical phe- 
nomena are also included. February 1951. 119 pages. $4.50. 


Send for copies on approval. 


JOHN WILEY & SONS, Inc. | ; 440 Fourth Avenue, New York 16, N. Y. 
March 2, 1952 13 
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If You Use Any of These Laboratory Animals 
— Purina Laboratory Chow Can Help You 


RATS + MICE + MONKEYS 
DOGS + HAMSTERS «+ CATS 


You will acclaim Purina Laboratory Chow 
for its unsurpassed uniformity and 
timesaving efficiency. 
Purina Research Laboratories regularly 
check its chemical, mineral and vitamin 
content — insuring constant nutritional value. 
In its convenient checker form, waste is 
eliminated and a clean, complete diet is 
provided for your laboratory animals. 
For exacting experimental work requiring a 
uniform dietary history through several 
enerations of animals, try Purina Laboratory 
how. See your local Purina Dealer, or write 
to our Laboratory Chow Department 
for information. 


RALSTON PURINA COMPANY 


St. Louis 2, Mo. 


GLASS ABSORPTION 
CELLS 


reach over 
KLEIT 
foremost scientists 
in the leading 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 


179 East 87 Street, New York, New York 


educational institutions 

research foundations 

and industrial laboratories 
for LESS THAN 2/10th OF A CENT 

per scientist reached. 


“SCIENCE is eonsisten eur most 
di Busi: thru ats 


your Market, Sales PROFITS NO’ 
your es, 
—or fodler information is desired wie. for Rate Card 


SCIENCE « 1515 Mass. Ave., N.W., Wash. 5, D.C. 
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$ 
GENERAL CHEMISTRY. New 3rd edition 
By Wiu1am A. Fevsine and Grorge W. Warr. The University of Texas. Ready in April 
Here is the new edition of this successful text. Greater emphasis is placed on fundamental princi- 
ples in the elementary course in chemistry, and the changes that have been made are such as 
to provide a more rigorous course of study with particular emphasis upon the quantitative 
aspects of the subject. The number and variety of the problems has been greatly expanded. 


PRINCIPLES OF PETROLEUM GEOLOGY 

By Wiu14M L. Russewi, Texas A. and M. College. In press 
An advanced petroleum geology text, this book provides a discussion of the principles, methods, 
and techniques important in petroleum geology. Emphasizing the practical applications of prin- 
ciples, the text covers the origin and accumulation of oil, important structures, classification of 
fields, stratigraphic features such as reefs, geophysics, and the various well-logging methods. 
Gamma ray and neutron well logs and electrical well logs are treated for the first time. 


PROPAGATION OF SHORT RADIO WAVES. Volume 13 
Edited by Donatp E. Kerr, The Johns Hopkins University. Massachusetts Institute of Tech- 
nology Radiation Laboratory Series. OSRD-NDRC. 720 pages, $10.00 
Here collected and summarized are the results of various experiments in the fields of radar and 
communication of frequencies too high to be affected by the ionosphere. It deals with the propa- 
gation characteristics of radiation at frequencies above 100 Mc/s. 


WAVEGUIDE HANDBOOK. Volume 10 
Edited by N. Marcvuvirz, Polytechnic Institute of Brooklyn. Massachusetts Institute of 
Technology Radiation Laboratory Series. 430 pages, $7.50 


Presents all the currently available data, and some experimental data, on the properties of mi- 
crowave transmission lines, microwave ‘circuit elements (Obstacles, windows, continuties, etc.) and 
other structures, such’ ‘as-cavities, which may be considered as composites of these. 


Send for copies on approval 


McGRAW-HILL BOOK CO., IN 


WEST 42ND STREET, NEW YORK t8, 


March 2, 1951 Bb 
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is YOUR LETTERHEAD FOR ENOUGH 


\\ ! TO MAKE 6 GALLONS OF SOLUTION! 


cut OUT THIS AD AND of IT TO 


1. M. REG. U.S. PAT. OFF. 


You will find that a COAGUSOL solu- 
tion’s penetrating action strips stains, 
dried blood and tissue from even the 
finest serration of surgical instruments, 
without soap, without scrubbing— 
speedily, economically. Because we are 
sure that you will find this new deter- 
gent invaluable—we ask you to try 
COAGUSOL at our expense. For 
full information and your gen- 
erous sample, write right now to 


Thirty-nine papers covering the scientific 
and practical aspects of 


PLANT GROWTH SUBSTANCES 


Folke Skoog, Editor @ New information about 
growth substances—their physiology, biochemistry, 
and agricultural uses—is pouring from the labora- 
tories of the world. This symposium was arranged 
to cover the principles, main lines of investigations, 
and recent developments in the fundamental and 
applied aspects of the field. 


A general treatment plus specialized reports for the 
thousands of people engaged in the investigations, 
manufacture, and applied work concerning growth- 
regulatory compounds. It is a reference book for 
students in biology and agriculture and for those 
engaged in weed control. 


454 pages. Illustrated, bibliographical refer- 
ences. March publication, $6.00 


THE UNIVERSITY OF WISCONSIN PRESS 
811 State Street » Madison 5, Wisconsin 


Meetings & Conferences 


Mar. 4—Apr. 15. Festival of Contemporary Art. University 
of Illinois. 

Mar. 6-8. American Mosquito Control Association (An- 
nual). The Drake, Chicago. 

Mar. 7-8. National Academy of Economics and Political 
Science. Brookings Institution, Washington, D. C. 
Mar. 7-10. National Association for Nursery Education. 

Hotel Commodore, New York. 

Mar. 8-9. Eastern Regional Meeting of the Institute of 
Navigation. Shoreham Hotel, Washington, D. C. 

Mar. 11-14. American Institute of Chemical Engineers. 
The Greenbrier, White Sulphur Springs, W. Va. 

Mar. 12-14. National Conference on Chronic Disease: Pre- 
ventive Aspects. Edgewater Beach Hotel, Chicago. 

Mar. 13-14. Institute on Classroom Planning. University 
of Pennsylvania, Philadelphia. 

Mar. 13-16. National Association of Corrosion Engineers. 
Hotel Statler, New York. 

Mar. 15. First Congress of World Meteorological Or. 
ganization. Paris. 

Mar. 15-17. American Society of Tool Engineers. Hotel 
New Yorker, New York. 

Mar. 16. Institute of the Aeronautical Sciences (Annual 
Flight Propulsion Meeting). Hotel Carter, Cleveland. 
Mar. 16-19. Conference on the Teaching of the Earth 
Sciences in the Secondary Schools. Museum for Geo- 

graphical Explor ition, Harvard. 

Mar. 18-22. Association of American Geographers. Palmer 
House, Chicago. 

Mar. 19-20. American Association of Physical Anthro- 
pologists (Annual). Ann Arbor, Mich. 

Mar. 19-20. Histochemical Society. Detroit, Mich. 

Mar. 19-23. Seventh Western Metal Exposition. Audi- 
torium and Exposition Hall, Oakland, Cal. 

Mar. 21-22. Symposium on Nature and Significance of the 
Antibody Response. New York Academy of Medicine. 
Mar. 21-23. American Association of Anatomists. Detroit. 
Mar. 22-24. Michigan Academy of Science, Arts and 

Letters. Michigan State College, East Lansing. 

Mar. 23-24. Southern Society for Philosophy and Psy- 
chology. Hotel Roanoke, Roanoke, Va. 

Mar. 23-24. Fourth Regional Conference on Premedical 
Education. Alpha Epsilon Delta in cooperation with 
University of Alabama, Tuscaloosa. 

Mar. 26-29. American College Personnel Association. 
Stevens Hotel, Chicago. 

Mar. 29-31. Congress of the Ophthalmological Society 
of the United Kingdom (Annual). London. 

Mar. 29-31. Minnesota Section, American Chemical 
Society, Symposium on ‘‘Chemistry and Functions of 
Proteins.’’ Natural History Museum, University of 
Minnesota. 

Mar. 30-31. Eastern Psychological Association. St. 
George Hotel, Brooklyn. 

Apr. 2-5. American Society of Mechanical Engineers 
(Spring). Atlanta, 

Apr. 4-6. Midwest Power Conference (Annual). Sherman 
Hotel, Chicago. 

Apr. 8-11. Electrochemical Society. Wardman Park 
Hotel, Washington, D. C. 

Apr. 9-13. American College of Physi¢ians (Aknual). 
St. Louis. 

Apr. 11-13. Faraday Society =e on Hydro- 
carbons. Oxford, Eng. 
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Another MOSBY BOOK! 
Fourth Edition—BRAY’'S 


Clinical 
Laboratory 
Methods 


With great pleasure we announce publication of the Fourth Edition of this well-known 
and popular beok by Dr. Bray. First published in 1936, it has been enthusiastically received 
in each succeeding edition because of its compactness and for its easily accessible informa- 
tion on most frequently used laboratory tests and their interpretation. 


New! 


The new edition includes considerable new material—new illustrations and charts—new 
tests dealing with intestinal parasites, the importance of which is increased because of our 
closer contact with the tropics. 


It continues to stress the clinical significance of laboratory findings, making it an ex- 


tremely helpful guide in diagnosis for the internist and for the medical student in any branch 
of clinical medicine. 


616 Pages. 119 Illustrations (18 in Color). 


Some of the additions to this Fourth Edition are: 


Price, $7.25. 


Pseudo Bence-Jones protein; barium chloride and 
methylene blue tests for bile in the urine; clinical test 
for urobilinogen in urine and feces; clinical test for 
chiorides in urine as a guide for salt replacement 
therapy; the lower nephron syndrome; the Kaolin 
method for concentrating the A. P. L. hormone; the 
Spencer Hb-Meter; the new nomenclature of blood 
cells; the prothrombin consumption test; sodium 
bisulphite sickling test; action of heparin and Di- 
comarol; diagnosis of hemoglobinuria; Coombs test 
for Rh-sensitized red blood cells; insulin and epin- 


BY Prot E. BRAY, B.A., M.D. 


ephrine tolerance tests; 17-ketosteroids and adreno- 
corticotropic hormone (ACTH); Drekter’s method 
for total serum cholesterol; copper sulphate method 
for serum protein; thymol turbidity test for liver func- 
tion; Clorox and oxalic acid methods for concen- 
trating tubercle bacilli; rickettsialpox, psittacosis and 
ornithosis ; agglutinins for the M.G. strain of strepto- 
coccus in primary atypical pneumonia; Promizole, 
para-aminobenzoic acid, carinamide; Papanicolaou’s 
staining method; streptomycin; chloramphenicol 
(Chloromycetin), aureomycin, tyrothricin and baci- 
tracin. 


Professor of Clinical Pathology, University of Vi 
Director of Clinical Laboratories, University of irginia Hospital. 


The C. V. Mosby Company 
3207 Washington Blvd. 
St. Louis 3, Missouri 


Please send me: 
Bray’s CLINICAL LABORATORY METHODS—Fourth Edition 
Price, $7.25 
DC Enclosed find check. (0 Charge my account. 
March 2, 1951 17 
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James B. Conant, 


President of Harvard University, writes in 
SciENCE and ComMMoN SENSE 


“This is a citizen’s guide to the methods 
of experimental science. . . 


“Whether we like it or not, we are all 
immersed in an age in which the products 
of scientific inquiries confront us at every 
turn. We may hate them, shudder at the 
thought of them, embrace them when they 
bring relief from pain or snatch from death 
a person whom we love, but the one thing 
no one can do is banish them. Therefore 
every American citizen in the second half 
of this century would be well advised to try 
to understand both science and the scien- 
tists as best he can. 

“The United States as a nation can benefit 
more than any other country by the con- 
tinued vigor of scientific investigation. . . 
Whatever any other nation may do, what- 
ever the tensions of the times, unless or 
until a global war should engulf us, we 
must foster science; and that means foster- 
ing freedom of inquiry, of discussion, and 
of publication.” 


Here is a book that a scientist can recommend to 
laymen—at last. 


SCIENCE and 
COMMON SENSE 


by James B. Conant. Illustrated, $4.00 


The story of America’s 
greatest scientist 


Josiah Willard Gibbs 
by Lynde P. Wheeler 


A definitive biography of the Yale physi- 
cist-mathematician whose work in thermo- 
dynamics paved the way for the amazing 
progress of 20th century scientists. 
Illustrated, $4.00 


at your bookseller 
YALE UNIVERSITY PRESS 


New Haven 7, Connecticut 
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Publications Received 


Bibliografija Jugoslavije. Knjige Brosure I Musikalije. 
Aug. 1950. Beograd. 

El Aliso. A Series of Papers on the Native Plants of 
California. Vol. 2, No. 3. The Rancho Santa Ana 
Botanie Garden, Anaheim, Calif. $5.00. 

Methodology and Techniques for the Study of Animal 
Societies. Vol. 51, Art. 6. New York Academy of Sci- 
ences, New York. 1950. $2.50. 

The Development of Fundamental Concepts in the Sci- 
ence of Genetics. Ernest B. Babcock. American Genetiq 
Association, Washington, D. C. 1950. 

Premier Rapport Annuel. Institut Pour La Recherche 
Scientifique en Afrique Centrale, Bruxelles. 1948. 
Recommended Forest Practices and Techniques. West- 
ern Forestry and Conservation Association, Portland, 

Ore. 1950. 

Abridged Scientific Publications from the Kodak Re- 
search Laboratories. Vol. XXX. Eastman Kodak Com- 
pany, Rochester, N. Y. 1948. 

Butterflies of Grand Canyon National Park. John 8. 
Garth. Bull. No. 11. Grand Canyon Natural History 
Association, Grand Canyon, Ariz. Sept. 1950. 

A Cancer Source Book for Nurses. American Cancer 
Society, Ine. 1950. 

Radio Research 1933-1948. Department of Scientific and 
Industrial Research, London. 2 s. 

Bulletin of Laboratory Refresher Training Courses. Fed- 
eral Security Agency. 1951. 

Report of the Committee on a Treatise on Marine Ecol- 
ogy and Paleoecology. No. 10. National Research Coun- 
eil, Washington, D. C. Nov. 1950. $1.00. 

Annual Report of the Public Health Research Institute 
of the City of New York, Inc. July 1, 1949-—June 30, 
1950. 

The British Interplanetary Society. Annual Report and 
List of Members. London. 1950, 

Research for Industry. 1950 Annual Report. Armour 
Research Foundation of Illinois Institute of Techaol- 
ogy, Chicago, Ill. 1951. 

Electro-Chemograph Type E For Polarographic Analy- 
sis, Catalog EM9-90(1). Leeds & Northrup Co., Phila- 
delphia, Pa. 1950. 

Forestry at Cornell, 1898 to 1948. Ralph Sheldon Hos- 
mer. Cornell University, Ithaca, N. Y. 1950. 

Congres International D’Etude sur Le Role du Poisson 
dans L’ Alimentation tenu a Paris les 26—27-—28 Octobre 
1950. Institute Oceanographique, 195, rue Saint- 
Jacques, Paris. 1,000 fr. 

Report of the Committee on the Measurement of Geo- 
logic Time 1949-1950. John Putnam Marble. Na- 
tional Research Council, Washington 25, D, C. $1.00. 
1950. 

Practical Nursing Curriculum. Mise. No. 11. Federal 
Security Agency, Office of Education, Washingtoa, 
D. C., GPO. 65¢. 1950. 

Albacore Fishing Grounds Development in 1939. Special 
Scientific Report: Fisheries No. 33. U. S. Department 
of the Interior, Fish and Wildlife Service, Washington, 
D. C. 

Bulletin de L’Institut International de Statistique. Pt. 2, 
Volume XXXII. Berne, Switzerland. Oct. 1950. 

List of Scientific and Technical Journals Published in 
South East Asia. East Asia Science Cooperation Office, 
United Nations Building, Manila, Philippines. 
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Use this catalog as a “‘one stop” source 
of supplies required in biological and 
microbiological research. 

It lists Amino Acids, Vitamins, Carbo- 
hydrates, Adenylates, Nucleates, Purines, 
Pyrimidines, Enzymes, Microbiological 
and Bacteriological Media, Complete 


Animal Test Diets and Ingredients, —_| 


and a wide range of Biochemicals for Write for Your 
Investigational Use. Copy TODAY 


{ GB 60 LABORATORY PARK 


CHAGRIN FALLS, OHIO 


HOPKINS and BAILAR 
General Chemistry for Colleges, Fourth Edition 


To be published this month—This popular text has been brought thoroughly up to 
date. Concepts of atomic structure are introduced early in the text. Throughout, the 
“why” of physical properties and chemical behavior are explained. Distinctive new 
format makes for easy reading. 


FIESER and FIESER 
Textbook of Organic Chemistry 


A careful selection of all the essential material that can be covered in the first year. 
Electronic concepts, developed at stages where they can be appreciated, are used 
wherever they seem to clarify facts and empirical correlations. 749 pp. $6.00 


Organic Chemistry, Second Edition 


“You have made a very good book better. We will use it as a text.” 1140 pp. $7.50 


D. C. Heath and Company 


COLLEGE DEPARTMENT—285 COLUMBUS AVENUE—BOSTON 16, MASS. 


March 2, 1951 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial Sees 
laboratories, and research foundations in the U. S. ¢ 
and 76 foreign countries——at a very low cost 
CLASSIFIED: 15¢ per word, minimum charge $3.00. Use 
of Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 
SCIENCE © 1515 Mass. Ave., N.W., Wash. 5, D. C. 


POSITIONS WANTED 


Academic Position as Professor of Chemistry desired by Organic- 
Biochemist, Ph Experienced teacher. Exceptional background of 


interest to college desiring a strong premedical program. Box 427, 
SCIENCE. 3 


Anatomist: 5% years teaching experience, 6 years research in 
neuroanatomy, can teach any branch of anatomy, desires teaching- 
research position at medical school. Expect Ph.D. this summer, will 
be at meetings. Box 433, SCIENCE. 


Bacteriologist, immunologist, Ph.D., M.S.P.H. Public health, in- 
dustrial & clinical laboratory experience. Desires research position 
in_ bacterial or virus field. Age 38. Available July, 1951. Box 437, 
SCIENCE. 


Bacteriologist-Immunologist: Ph.D. Four years experience, two 
directing, research in bacterial allergy, epidemiolo and vaccine 
oo Desires research or academic position. Box 434, SCI- 
ENCE, 3/ 


Botanist: Woman with Ph.D. desires college teaching position. 
Five years Le > teaching. Special interests: General Botany, 


Ecology, Field Botany, General Biology. Prefer Southeast. Box 
431, SCIENCE. 


Botanist, Ph.D., 35, 3 years teaching experience, desires new 


academic sition, preferably in East. Morphology, Physiology, 
related fields. Box 435, SCIENCE. ab 


Geologist: Ph.D. candidate, (woman) wants teaching position for 
fall of 1951 in co-educational university or college. Two years’ 
experience on college level. Box 438, SCIENCE. 


| POSITIONS OPEN | 


Positions Open: 
(a) Bacteriologist, biochernist trained in enzymes, and organic 
chemist; preferably Ph.D.’s, candidates with Master’s degrees 
eligible if qualifications outstanding; straight research; pharma- 
ceutical company. (b) Assistant to Medical Editor; duties include 
literary research; East. (c) Physician or Ph.D. in Pharmacology, 
Physiology or Biology; duties administrative including clinical re- 
search; pharmaceutical industry; opportunity of becoming medical 
director; East. (d) Pharmacologist, Ph.D. or M.D.; duties, half- 
time, investigation with group; other half, independent research; 
well known research institution, East. (e) Entomologist; health 
dpeartment, community of 40,000; Island in Pacific, temperature 
81° F. year-round. (f) Chemist or chemical engineer with industrial 
research experience ; opportunity in industry; New 
England. S3-1 Science Division, Medical Bureau (Burneice Larson. 
Director) Palmolive Building, Chicago. xX 


Scientists: Salaried positions, $3,600 to $25,000. This confidential 
service for outstanding men who desire a change of connection, will 
develop and conduct preliminary negotiations without risk to present 
position. Send name and address for details. Tomsett Associates, 
1205 Berger Building, Pittsburgh 19, Pa. 3/16 


Teaching fellowships in biolo available for two year program 
leading to M.S. degree. Apply Director of Admissions, North- 
eastern University, Boston, Massachusetts. 3/16 


The University of Manitoba invites applications for a Professorship 
in the Department of Physics. Salary $5,500 or over depending 
on qualifications and experience. Superannuation plan. Traveling 
allowance. Training and experience in experimental physics _pre-' 
ferred. Further particulars available on application. Applications, 
to be submitted March 31st, 1951, should be addressed to the 


Registrar, The University of Manitoba, Winnipeg, Canada, and 
should include a statement of academic qualifications and teaching 
and research experience, and three letters of reference of recent 
date. R 2/2; R 3/2 


The MARKET PLACE 


Pharmacologist—Ph.D., pharmaceutical background, 4 years teach- 
experience, Desires academic position. Box 432, 


Physiologist, D.D.S., Ph.D., age 31, desires ition in dental 
school. Hox’ 436, SCIENCE. 


Positions Wanted: 

(a) Chemist, D.Sc. degree; four years, research department, 
pharmaceutical company; ten years, chief research chemist, food 
manufacturing company. (b) Statistician; A.B. (Major, Statistics; 
Minor, Mathematics); five years, statistical research, four years, 
chief statistician, state department of health. For further informa- 
tion, please write Science Division, Medical Bureau (Burneice 
Larson, Director) Palmolive Building, Chicago. 


Writer-Chemist seeks organization requiring man to handle techni- 
cal writing, publication, information. problems. Former trade paper 


section itor, M.S. organic chemistry, languages, ently re- 
search associate. Box 94, HAMILTON, 3/9 


POSITIONS OPEN 


Biochemist—450 bed hospital. Ph.D. preferred with thorough 
knowledge of spectro: yhotometry and flame photometry. Salar 
$5,000 or more depending on qualifications. Box 428, SCIENCE. 

3/16 


Graduate Assistantships—available for Sept., 1951. Load 12 or 6 
hours per week. Remainder of time centiatite for graduate work 
leading to Master’s degree, stipend $1,100 or $550. Chemistry De- 
partment, Howard University, Washington 1, D.C. R 3/30 


Physicists, electronics engineers, mathematicians, mechanical en- 
neers: Cornell Aeronautical Laboratory, an affiliate of Cornell 
niversity, has permanent positions open in fields of pure and ap- 

plied physics for men with advanced degrees or experience in 

physics, electronics, applied mathematics, and mechanical instru- 
mentation. The position of our laboratory is between those of uni- 
versities and commercial research institutes, and combines, we be- 
lieve, many of the traditional advantages of both. The work is 
important, of course, in the present national emergency. Inquiries 
confidential ; address Employment Manager, Department P, Cornell 
Aeronautical Laboratory, P.O. Box 235, Buffalo 21, New York. 


2/23, 3/2 


YOUR ad here reaches over 32,000 foremost scientists 

in the leading educational institutions, industrial 4 

laboratories, and research foundations in the U. S. 

and foreign countries— at a very low cost 

CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct pay- 
ment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is established. 


Single insertion $17.50 per inch 

7 *imes in 1 year 16.00 per inch 

13 times in 1 year 14.00 per inch 

26 times in 1 ye. 12.50 per inch 

52 times in 1 year 11.00 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


BOOKS 


WANTED TO PURCHASE: 
SCIENTIFIC PE 
Sets and runs, foreign do 
SCIENTIFIC BOOKS 
Entire libraries and smaller co 


WALTER j. JOHNSON 
_ 125 East 23rd Street, New York 10, N. Y. 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S, J. S. CANNER, INC. 

Boston 19, Massachusetts 


Send us your Lists of 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale. 
Complete libraries; sets and runs; and single titles are wanted. 
P send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3 
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The MARKET PLACE 


The MARKET PLACE 


LANGUAGES 


SUPPLIES AND EQUIPMENT 


LINGUAPHONE MAKES LANGUAGES EASY 
At home learn to speak Spanish, Portuguese, Italian, French, 
German, Russian, by quick easy Linguaphone Conversational 
Method. Save time. work, money. Send for free book today. 
— INSTITUTE, 8403 Rockefeller Plaza, New 
or! 


PROFESSIONAL SERVICES 


Since 1885 


ROGER* CAMERA TIMER 


for time-lapse cinematography as used in . 
many well-known institutions, here and oD 
abroad, for the study of slow processes. 
MICRO-CINEMA EQUIPMENT. 
ROLAB Photo-Science Laboratories 
SANDY HOOK, CONNECTICUT 
* Formerly with Dr. Alexis Carrel. 


ALBERT 
TEACHERS 


RELIABLE and 
DISCRIMINATING 
SERVICE 


to Colleges and Universities of 
the Nation and their Personnel. 


v MEMBER NA TA 
25 E. jackson Blvd., Chicago 4, Illinois 


AGENCY 
and COLLEGE 
BUREAU 


STAINS 


STARKMAN Biologia Laboratory 461,00" St. w. 
of REFRACTION LIQUIDS 


Valuable Aid for identification of yo and other 
Solids by the Immersion Method of Microscopy 


Range 1.400-1.700, intervals of 0.002, or as selected 
Index Certified to + 0.0002 


@ Range 1.71-1.83, intervals of 0.01 
Write for Price List Nd-S 


R. P. CARGILLE 118 Liberty Street, New York 6, N. Y. 


FOOD RESEARCH 
LABORATORIES, Inc. 

L. Oser, Ph.D., Director 


. 


@ CONSULTATION 


Biological, Nutritionol, Toxicologice! Studies ——e ANALYSES 
for the Food, Drug and Allied Industries 


48-14 33rd Street, Long Island City 1, N.Y. 


SPECIAL GLASS APPARATUS 
Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 


E. MACHLET?T & 
218 East 23rd St. York 10, 


Universities and Colleges throughout 
the United States continue 

t demand for recommendations 
or those trained in the different 


AMERICAN 
COLLEGE 
BUREAU 


of Science. Positions 
range from instructorships to heads 
partments. 
28 E. Jackson Blvd. 
Chicago 4, ill. Our service is nation-wide. 


THE PANRAY C CORP. 
340 CANAL ST., NEW YORK 13 
@ Microanalysis (C, H, N, S, Etc.) 


White SWISS Mice 20c:~ 


Rabbits, Cavies, White Rats, Ducks, Pigeons, Hamsters 
Write + J. B. STOCKER + Ramsey, N. J. 


BLUE TETRAZOLIUM (BT) 
[3,3’-Dianisole bis-4,4’-(3,5-diphenyl) tetrazolium chloride] 
For staining in vivo and in vitro oxidation-reduction systems 
Descriptive Literature and Prices on Request 


DAJA LABORATORIES — COrnelia 7-2221 


3430 W. Henderson St., Chicago 18, Il. 


L-PROLINE—Hydroxyproline, L-Methionine 
@ AMINO ACIDS e BIOCHEMICALS 
@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 
144 North Hayworth Avenue Los Angeles 48, California 


New Food Ingredients - New Drugs 
ANIMAL TESTS 


Analyses - Consultation - Research 


LaWall & Harrisson 


Chemists -Pharmacologists Div. $, 1921 Walnut St., Philadelphia 3, Pa. 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. 


BIOS LABORATORIES, INC, Wet Sh Sirest, 
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Bring your set of AAAS DIRECTORIES 
up-to-date with the NEW 


CENTENARY SUPPLEMENT 


6 x 9 in., clothbound, 392 pages—$5.50; to AAAS members for prepaid orders—$4.75 
Combination offer: 


If you don’t already have a copy of the AAAS PROCEEDINGS AND DIRECTORY 
OF MEMBERS 1940-1948, take advantage of this special combination offer— 


AAAS PROCEEDINGS AND DIRECTORY OF MEMBERS 1940-48 
6x9, clothbound, 1218 pages, October 1948 
and the NEW 


CENTENARY SUPPLEMENT—Both volumes in one order—$10.50 
Price to AAAS members for prepaid orders—$8.50 


Here’s what you receive: 


® A general directory giving the usual biographical sketch of each of the 13,000 scientists who 
joined the AAAS in 1948. Information including addresses as of June 1950, year of birth, highest 


degree and institution, specialty and professional connection, year of AAAS membership and 
fellowship, and sectional affiliation. 


A geographical index giving these names arranged by countries, states, cities, indicating field of 
interest. 


Detailed information on the 1948 meetings and officers. 
Another 40,000 names in the 1940-1948 volume, published October 1948. 


Preceding the Directory of Members in the 1940-48 volume is a history of the Association from 
its founding in 1848 to 1948, and a summary of the organization, objects, classes of members, 


numbers of members, dues, journals, awards, etc., of each of the 203 societies that were affiliated 
and associated with the AAAS in 1948. 


The combined volumes offer an invaluable directory and a compact survey of organized 


American science from its earliest days to the present time . . . making an outstanding 
addition to your library. 


AAAS PUBLIGAITONS © 1515 Mass. Ave., N.W., Washington 5, D.C. 


Enclosed is $........ Please accept my order for: 
(0 COMBINATION OFFER (0 CENTENARY SUPPLEMENT only 


NAME 
STREET 
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A.H.T. CO. SPECIFICATION 


WATER JACKETED INCUBATOR 


With a circulating water column between the doors 
which heats the coldest zone and thereby improves 
temperature uniformity 


WATER JACKETED INCUBATOR, A.H.T. 
Co. Specification, Board of Health Model. An 
improved, triple wall, water jacketed utensil for 
electric operation, of 24 oz. polished copper and 
asbestos-cement sheet, integrally colored light 
gray, with polished wax surface, insulated with 
air cell asbestos in place of the outer air jacket : 
of former models. 


The walls of the water jacket are efficiently 
braced, and armored replaceable heaters are 
clamped directly to the copper bottom. 


The improved shelf construction, ventilating _ 
tubulature and warmed air inlets prevent direct 
contact between contents and walls and insure 
free circulation of air when the incubator is 
filled to capacity. 


Provision is made for circulation of water 
through the vertical support between the doors; 
the thickness of the thermal insulation below 
the heaters has been increased; and the electric 
switches, pilot light, etc., are placed in a 
countersunk panel at the right side of base to 
insure safety. 


Sensitivity. A bimetallic thermoregulator, of 
simple and durable construction, occupies a 
minimum of space, makes and breaks the circuit 
on a change in temperature of less than +0.5°C, i} 
irrespective of barometric changes. 


Uniformity. This sensitivity results in a uni- 
formity of temperature in the incubating cham- 
ber of +1.0°C when working at 37°C under i] 
normal conditions. 


volts. 710.00 
1508-L. Ditto, but mounted on low base 8% inches high, for use on table, etc. (photograph sent upon request) ...... 702.00 


This triple wall, water jacketed Incubator, in the same dimensions and with the same 
general specifications, but with successive improvements, has been sold by us throughout 
the world since 1902 with great satisfaction to the user. 


ARTHUR H. THOMAS COMPANY 


RETAIL—WHOLESALE—EXPORT 
LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA 5, PA., U.S. A. 
Cable Address, “BALANCE,” Philadelphia 
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1508. Incubator, Board of Health Model, as above described, inside dimensions 30 x 18 x 25 inches (13,500 cu. in.). On gray 
angle iron stand 31 inches high, with three shelves and extra pair of shelf brackets on each side, special Incu- 
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FULL FIELD mination 


at ALL Powers 


Engineered into the 
New AO SPENCER Microscopes 


From the lowest power to the oil immersion the new No. 700 Illuminator pro- 
vides convenient, uniform illumination that adequately fills the field without 
refocusing the condenser. This light source has been engineered to function as an 
integral part of the new AO Spencer Microscopes—yet it can be removed or 
attached at a moment's notice. With the illuminator in position the microscope 
can be inclined at any angle or moved about the table without need for realign- 
ing the illuminating system. Cooling fins, heat-absorbing glass, and baffle plate 
all help maintain a constant temperature suitable for living specimens. Other 
features are: bulb with built-in reflector, easy access to bulb, switch-in cord. 


For your copy of a catalog illustrating the complete 
new line of AO Spencer Laboratory Microscopes, the 
No. 700 Illuminator, and other accessories, write 
Dept. Pl. 


American @ Optical 


COMPANY 


INSTRUMENT DIVISION « BUFFALO 15, NEW YORK 


Makers of Precision Oplical Instruments for over 100 Years 
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